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A TREATISE ON FRACTURES. 



(Sfiuinra il tin Wttk. 



I" Mr. Smith's Treatise nmy be considered one of onr best models for condiicOng aur- 
^caB observfllionB. Since wo first read Sir Astley Coopcr'a work -we have met with 
no volume on the same sntiject which bus alTorded us so mncb pleasure end instruc- 
tioD as this. And it is but due to the author to eay that, in many instancea, and in 
the more limited ranye of tiia topics of stud/, hia Treatise displays a more thorough and 
Mrict research, and greater powei and quickneaa in argument, than that of the other cele- 
brated surgeon." — Ahericau Jouhhal of tub Medical Scieitces. 

" In perusing the chaptera Just named, the reader will gain mnch addidonal and va- 
luable information, and a clearer insight into manj' particulars which are omitted, or but 
lightly passed ovsr, in other worlia. Wo must recommend each person to consult the 
work for himaclt beliering that he will find it a most valuable addition to Ilia atock of 
aurgioal booka." — London Lancet. 

"A volume full of interesting practical observatious." — SjaBenjamln Brodje. 

" We have no heMtation in stating that Mr. Smith's work is undoubtedly t)ie most 
important addition to the literature of Surgical Spencs with nliich we have been presented 
li)r many yeaca." — tMU.iH.<!lb4BrEit&Y JovftsAi^i HBDtcAL Scitncg. 

" One of the most iflluarife lArks which has ever iaaaed fremtbsriess on the subject of 
Fractures. It embraces aome of lh# rposlMifSiJid^ jtoints connects with the subject, which 
are handled in the inoat masterry style. It ia eminentlj^bntb [^osopbical and prac- 
tical" — Ranking : .Hau-teahlt Abstrait ofi^h Medic AjiSciENOEa. 

"Every chapter is^repjeteuith infornlfttion tKlilMrgeiM^nd there are nearly 2110 
illustrations, which are certainly very beautiful apecimeiiiDf art. The work is a valuable 
addition to our profbsalonal literature, and a caroful perosal of it will repay even veterans 
in the sdence." — London Medical Times. 

" Onr limits prevent ua noticing so fully as we could wish the other important sub- 
jects treated of in die work, but all are deserving of the same praise, as evincing great ac- 
curacy of observation and no ordinary power of deducing naeful, practical rules as to diag- 
noffls and treatmeot &am the facU obtained." — Edind'jboh Montiilt Medical Jo ubnau 

" Onr notice of Mr. Smith's work has been so full that our readers will be able to 
form some estimat* of its value. Ho has endeavoured to light on injuries and afifecliona 
of an obscure, complicated, or rare charactur. and to assist surgeons in discriminating 
more clearly than heretofore the various leaiuna unplicating the various articulations. In 
tlie execution of his task he has collecled m any important and interesting facts which be 
has described dearly, and discussed without bias, and with a desire to advance our know- 
ledge of Surgery." — Johnson's MsDico-CHinuKGiCAL Beview. 

"We art convinced that Dr. Smith has judged wisely m the selection oF this subject as 
the basis of a practical work, for in doiog this be baa brought forward a great deal of inte- 
resting and valuable surgical information, nud has succeeded in deducing from bis own 
experience, backed by that of other investigators, a considerable number of practical con- 
cluEdoDS, which we believe wiU be found to be equally acceptable to the surgeon and the 
■.■(sdent," — London Medical Gazette. 
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PREFACE. 



** On ne saturrait assez insister svr le diagnostic des fractures et des laxa- 
tions, car on rencontre k chaqae instant dans les hdpitaoz beanconp des cas qui 
ont ^chapp^ k la sagacity et k I'obserration des grands mattres. C'est ainsi qne 
les affections de Tarticulation coxo-f^morale, les luxations scapulo-hum^rales, les 
fractures de Pextr^mit^ inf^rieur du radius, et en general toutes les solutions 
de continuite au yoisinage des articles, sont les sources de nombreuses erreurs." 

DuPUTTREN, Lefoiu Orale8, t. iiL p. 383. 

The object which I have had in view in submitting the 
following pages to the consideration of the Profession, 
has not been to present a systematic treatise upon the ex- 
tensive subject of fractures and dislocations (which the 
valuable work of Sir Astley Cooper renders unnecessary), 
but to direct attention to that most diflSicult portion of 
it — fractures in the vicinity of joints; and even here I 
have, for the present, limited myself to the consideration 
of those of which I had most experience, the diJBFerential 
diagnosis of which I found to be attended with the great- 
est difficulty, and whose anatomical characters I have had 
the nfiost frequent opportunities of investigating. 

The elaborate researches of Breschet, Lupuytren, 
Bouvier, Guerin, and others, have done much towards 
elucidating the subject of congenital luxations ; it must 
still, however, be considered as being in its infancy, and, 



therefore, any addition to our knowledge of it cannot be 
deemed unimportant, the more especially as congenital 
and accidental luxations are frequently confounded. 

It has been my endeavour to make the style of the 
work as famihar and perspicuous as possible. Whatever 
deficiencies may exist in the descriptions of the various 
injuries alluded to, will, I trust, be found amply compen- 
sated for by the illustrations, for the accuracy of which 
I pledge myself. They have, with the exception of a few 
copied from other works, been drawn from nature under 
my own immediate inspection, by that distinguished artist, 
Mr. Connolly, whose name is a sufficient guarantee for 
their fidelity. They have been, with the exception of 
those contained in the fourth, seventh, and eighth chap- 
ters, engraved by Mr. George Hanlon, whose abilities are 
too well known to require any eulogium upon my part. 

To the Publishers, Messrs. Hodges and Smith, my 
best thanks ai^e due, for the readiness with which they ac- 
ceded to all my wishes with regard to the work. 



Dublin. 63, Eccleb-^, 
April, 1B47. 
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TREATISE ON FRACTURES, 



CHAPTER I. 



' ' Lu bciencc dii diagnostic tJeaC 1e preoiier range entre UmWe 1«s partice Se I'lrt et ea 
U plus ntile et 1b piua difficile ; SKOi un diagnostic exact et precis, Ijt thtorie eat pifiK 
toiyoura en defiiut et la pratiquo souvent iofidelc." — Mem. de [Academ. Hoy. dt C 



The words of the celebrated Louis, which I have prefixed to this 
memoir, although written with reference to the diagnosis of fun- 
gous tumoura of the dura mater, apply with propriety to the sub- 
ject of which I am about to treat in the following pages. Many 
and valuable additions, it is true, have of late years been made to 
our knowledge of the subject of fractures of the neck of the 
femur, but there are still many points connected with its history 
which are involved in obscurity, and some upon which there still 
exists much vaiiety of opinion. If I shall succeed in removing 
any of this uncertainty, if I shall be able to place the diagnosis 
of the various forms of fracture of the neck of the femur in a clearer 
light than has hitherto been done, I shall have accomplished 
fully the object which I proposed to myself, in bringing ibrward 
a subject upon which so much that is valuable has already bei 
written, but the difficulties attendant upon which every practical 
surgeon will, I am sure, freely admit, and the importance 
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which ia sufEciently attested by the number of the memoirs tlmt 
have been devoted to its consideration. 

In the majority of cases of fracture of the neck of the femur, 
the nature of the injury ia announced by symptoms sufficiently 
striking, and equally remarkable, whether we examine the limb 
while the patient ia in a recumbent posture, lying upon a hori- 
zontal plane, or while he is supported in the erect position, rest- 
ing the weight of his body upon the uninjured lirab. When we 
make the examination as the patient lies in bed, we obsei"ve that 
the injured limb is shortened; that the heel corresponds to some 
part of the region between the tendo Achillis and the internal 
malleolus of the sound side; that the foot is everted, and that the 
entire limb rests upon its external surface ; the knee-joint is 
shghtly flexed; an unnatural fuhiess is seen in the inguinal 
region, and the upper and outer part of the thigh presents an 
unusual convexity, and a certain amount of tension ; the patient 
complains of pain throughout the whole of tlie region of the hip- 
joint, and in the vicinity of the insertion of the psoas muscle : 
the pain in the latter situation is generally aggravated when the 
surgeon inverts the limb and flexes the thigh upon the pelvis ; 
the trochanter major does not stand out from the pelvis as promi- 
nently as upon the sound side ; it is approximated to the crest of 
the ilium, and the glutasal region is flattened. When an extend- 
ing force is applied to the foot, and continued sufficiently long to 
overcome the contraction of the muscles which draw the lower 
fragment of the broken bone upwards, the limb is restored to its 
natural length, and most of the external signs of the fracture dis- 
appear ; but if, while the extending force still continues in action, 
the surgeon commimicate to the limb a movement of rotation, a 
grating of the fragments upon each other becomes manifest, the 
crepitus can be felt by the hand placed upon the trochanter major, 
and is frequently communicated to the hand of the assistant who is 
extending the limb from the foot r when, however, the extending 
force ceases to operate, this characteristic sign of the fracture dis- 
appears, and the limb, once more abandoned to the uncontrolled 
power of the muscles, is agEun shortened, and the foot becomes 
again everted. By rotating the limb we also ascertain that the 
trochanter major moves in the segment of a emaller circle than 
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natural, or revolves upon its own axio If the patdent be dewred 
to raise tbe extended limb from the horizontal plane upon which 
it rests, lie at once and without cv en making the effort, expresses 




iuB total inabiKty to do so : if urged to make the trial, he attempts 
it by placing the toes of the uninjured limb behind the heel of 
the other, and thus contrives to raise the latter a little; or else he 
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4 FRACTURES OF THE NECK OF THE FEMUR. 

places his hands behind the broken femur, and by their assistance 
flexes the thigh slowly and with caution upon the pelvis, bends 
the knee-joint, and draws up the foot, but without raising the 
latter from the surface of the bed : he is able to extend the limb 
perfectly, and, to a certain extent, can flex the thigh upon the 
pelvis, provided the leg is, at the same time, flexed upon the 
thigh, and the foot supported : he is able to increase the rotation 
outwards of the foot, but cannot perform the opposite motion : the 
motions, such as flexion, which the patient can perform only in a 
limited degree, and that which he is almost totally unable to exe- 
cute, viz., rotation inwards, the surgeon can communicate to the 
limb, but not without causing considerable pain. 

Having now carefully examined the appearances which the 
limb presents while the patient lies upon a horizontal plane, let 
the surgeon, in order to form a still more decided opinion as to 
the nature of the injury which the hip-joint has suffered, direct 
the patient to assume the erect posture, and, aided by the support 
of an assistant, to rest his weight upon the uninjured limb ; he 
will then have the characteristic symptoms of the accident pre- 
sented to him in a more striking point of view ; the shortening of 
the broken limb then becomes very manifest, for although the 
toes may touch the ground, the heel does not rest upon it ; the 
e version of the foot and knee, the diminished prominence of the 
trochanter major, and the flattening of the corresponding side of 
the nates, are also rendered very evident when the patient assumes 
the erect position ; the posterior region of the thigh looks in- 
wards, and the head of the fibula is directed backwards ; the 
patient possesses a kind of consciousness that he is unable to bear 
his weight upon the broken limb, and therefore attempts nothing 
of the kind. The injury is most likely to happen to those who 
have arrived at an advanced period of life, and is usually the 
result of a fall upon the trochanter major. Sabatier has remarked : 
<* EUe est si communement la suite des chutes qui se font sur le 
grand trochanter, que c'est deja une forte presomption pour Tex- 
istence de cette fracture, que de savoir que le blesse est tombe 
sur cette partie." I believe, however, with Sir Astley Cooper, 
that, under many circumstances, the fall is the result and not the 
cause of the fracture ; and in several instances which I have 



seen, the neck of the femur has been broken, although the indi- 
vidual has not fallen stall, having supported himself by laying 
hold on some convenient object; and it should ever be remem- 
bered that the slightest and most trivial causes are sufficient to 
produce the injury in persons of advanced age; the foot being 
caught by some inequality in the ground, or becoming entangled 
in a hole in the carpet, are by no means uncommon sources of the 
fracture ; and Sir Astley Cooper has done well in cautioning the 
young surgeon to be upon his guard, as he might otherwise ima- 
gine that so serious an injury as fracture of the neck of the femur 
could not result from causes so trivial, and without tlie occurrence 
of a fall upon tlie trochanter. Such is a general outline of the 
symptoms which indicate the exiatence of a fracture of the neck 
of the thigh bone. These symptoms are each, however, liable to 
so many important varieties, and are so modified by the situation 
of the fracture, the relative position of the fragments, and the 
extent of injury done to the soft parts entering into the composi- 
tion of the articulation, or In its immediate vicinity, that it be- 
comes necessary to examine somewhat in detail the more impor- 
tant symptoms, and to consider attentively the circumstances 
which, in any given case, may modify the signs and obscure the 
nature of the injury which the hip-joint has suffered. The sur- 
geon who supposes that the dilEculties attending the diagnosis of 
fracture of the neck of the femur are slight, and easily overcome, 
can have had but a very limited experience indeed of such inju- 
ries; and I think that, in the course of this inquiry, it will be- 
come manifest that the majority of the symptoms of fracture may 
be present in cases in which the neck of the femur is uninjured; 
and that, upon tlie other hand, the fracture may he unaccom- 
panied by the more important of the usual diagnostic signs." 
We cannot, in investigating these injuries, form our opinion, 
guided by any particular symptom, for there is not one which, sepa- 
rately considered, can be looked upon as unequivocally indicating 

* " Le diagnostic da fhictures du col (ilu feniui) ii'cst pas rang d'lasez gnuideB 
diiBcuIt^a, et plus d'une fob des practitiena exfircfs ont eW incfriaiEBaurlejugemnntqu'ila 
devaiaat porter. L'on voit, par exumple, des invidna ijui prtseiiKnt !es aigues ratioutmlj 
dH ceCie l^oa sans Stre atteinU, et d'autrea, au cuntraire, qui u'eu offireat aoci 
qu'eUe eaMs [feUemBnt." — Lepina Oralei, t ii. p. 95. 
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the existence of a fracture of the neck of the femur; it is by the 
union of all that we can alone hope to arrive at a correct diagnosis. 
There is no feature in the history of fractures of the neck of 
the thigh bone, which at first sight appears more extraordinary 
than the diiference of opinion which has existed, and indeed still 
continues, as to the amount of shortening of the Um.h which oc- 
curs in the two varieties of this important lesion. Upon this 
question the most eminent surgeons of modem times arc directly 
opposed to one another. Sir Astley Cooper, Ameabury, Chas- 
saignac, Vidal (De Cassis), and others, maintain that the shorten- 
ing ia greater in the intracapsular fracture than in the extracap- 
sular. Upon the oilier hand, Desault, Boyer, Dupuytren, Cloquet, 
Earle, Stanley, &c,, have stated, that the greatest amount of 
shortening accompanies the fracture external to the capsule. How 
are such conflicting statements to be reconciled ? Are we to agree 
with Rodet, who says : " Cette opposition formelle entre lea opi- 
nions de ces grands chirurgiens vient sans doute de ce qu'il n'y a 
rien de constant dans le degre du raccourcissement, qui accom- 
pagne de ces deux especes des fractures ?" I do not think so, and 
I feel satisfied that the degree of shortening of the hmb may, willi 
certain precautions, he considered as diagnostic of the seat of the 
fracture, and that it ia greater when the lesion of the bone is ex- 
ternal to, than when it ia within the capsular ligament. In dis- 
cussing this question, I wish it to be understood, that I allude to 
the retraction of the limb which immediately succeeds the receipt 
of the injury ; this is the period at which it is most important to 
form a correct diagnosis; for the surgeon is expected not only to 
give a decided opinion, almost at sight, as to the nature of the 
injury, but also to state his prognosis, and as this must be mate- 
rially influenced by the diagnosis which he may form, the impor- 
tance of being able to ascertain exactly the seat of the injury with 
respect to the capsule is apparent. The chief circumstances ac- 
cording to which the degree of shortening varies in cases of intra- 
capsular fractures are, the direction of the fracture and relative 
position of the fragments, and the amount of laceration suffered 
by the fibrous covering of the neck of the bone. With regard to 
the former, when the Hue of fracture is perpendicular to the axis 
of the neck of the bone, or when it has passed from the superior 
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part ol' the corona of the head obliquely downwards iind inwards, 
there is nothing in either of these caaes, bo far as the relative 
poailion of the fragraenta ia concerned, to prevent the inferior 
fragment from being drawn upwards ; but when the fracture runa 
from the inferior part of the corona of the head obliquely down- 
wards and outwards towards the summit of the trochanter major, 
then, provided there be no displacement aa regards the diameter 
of the bone, the aacent of the lower or external fragment ia op- 
posed by the superior, and the amount of shortening is less than 
in either oi' the other cases which I have supposed. This is only 
in accordance with an obvious and general principle, viz., that 
the direction of a fracture regulates to a certain extent the nature 
and amoiuit of the displacement consequent upon the lesion, but 
I do not see that the knowledge of this general principle is of 
much use, when we endeavour to apply it to the case before us, 
for, notwithstanding what has lately been asserted to the contrary 
by Rodet, I am inclined to agree with Dupuytren, who has said : 
" H n'y a aucun moycn de reconnaitre dans quel sons a lieu cette 
obliquile." I shall, however, allude hereafter more particularly 
to the opinions of Rodet upon this point, and pass on at present 
to consider how far the shortening of the limb is influenced by 
the condition of the fibrous membrane which encircles the neck 
of the bono: this important investment constitutes a cylindrical 
sheath of great strength, extending from the inferior attachment 
of the capsular ligament to the circumference of the cartilage of 
the head of the femur; it is derived from the deep fibres of the 
capsule, and here and there appears to be thrown into longitudinal 
folds or bands, which Weitbrecht has termed "retinacula;"" it 
is covered upon its external surface by synovial membrane, and 
numerous vessels pass along it to tlie head of the bone. It may, 
for convenience sake, and from the function which it fulfils in 
many cases of fracture within the capsule, be termed the "cervi- 
cal ligament of the femur." K the force which acts upon the neck 
of the femur be inconsiderable, and, as it were, exhausted, after 
producing the fracture, this ligament may escape iminjured, or 
nearly so. In such a case, the retraction of the limb will be very 

■ Synclcsmolflgis, 1742. 
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slight, and will lie at its minimum when the fracture has traversea 
the bone obliquely from the inferior part of the head of the femur 
downwards and outwards. When the cervical ligament remains 
nearly entire, it not only limits the retraction of the limb, but it 
likewise becomes the sole medium through which a vascular 
communication ia maintained between the fragments; it is, there- 
fore, very important to observe the utmost caution in examining 
th.e limb ; and if the existence of fracture of the neck of the femur 
is rendered evident by the presence of the other symptoms which 
characterize this lesion, we should, I think, abstain from institut- 
ing such an examination as is necessary to produce crepitus. In 
doubtful and obscure cases, this examination should of course be 
cautiously made, but I perfectly coincide with the opinion of 
Boyer, that, in tlie majority of cases of fracture of the neck of 
the femur within the capsule, the nature of the injury ts suffi- 
ciently indicated by other symptoms." Mr. Stanley observes, 
that in several instances of recent fracture of the neck of the 
femur within the capsule, he lias found a considerable portion 
of the synovial and fibrous covering of the bone entire, and the 
extent of its laceration has obviously influenced the degree of 
displacement in the limb. This covering, remaining entire on 
either side of the neck of tliebone, must counteract the shortening 
of the limb. Should it be preserved entire on the anterior aide, 
the everaion may be wholly prevented ; and when, as in the fol- 
lowing instance, the membrane is uninjured, the iractured sur- 
faces in such ease may be kept firmly together, and the limb 
secured from any change in its length or position. A man, aged 
sixty, was knocked down in the street, and on his admission into 

d nombre d'autres pMDom^nea la caracWriaent autasainenl, 

iB tyoir TecflurH a celui-lit, quo la situation profoade dea frngmrns et la grande epaia- 

I wnr dot parties mollea qui Ut entoimnC, doivent rendre au moins trcs-diiRcile i. distin- 

gner j et qiand bien mimB ca aigne serait feciie a reconnaitre, lea monvemenB proprta a 

le mettra en ividenoe aerMent-ila exempts do danger ? Mous ne parleront point de rirri- 

tltion dM porUea onvironBiilai, que noua croyuna bien moLzia facila a prodnire et moins 

le qu'on ne I'a penaf ; mais Mt il indifferent de a'exposer i rompra complfloment 

le piolongemeDt ilbreux de la capsule que a'etend Bar le col du femur, et qui lui sert de 

p^rioila? I*s mouvemeuB d« rotation communiques au fra,gnnuit inferieur ne flout- ils pss 

l« moyen le plua propre a produlrc cet eHet pemicieuz ?" — ifojier .- Traiie da MaUuHti 

i, p]). 2C8-0. 
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St. Bartholomew's Hospital, shortly after the injury, he com- 
plained of pain in the hip, but there was neither shoi't^iniiig nor 
eversion of the limb, and its several motions eould be oxecutctl 

with freedom and power. In this absence of all the usual indi- 
cations a fracture was not suspected ; the patient, therefore, was 
merely confined to his bed. At the end of a fortnight he had un 
attack of inflammation in the intestines, from which he recovered, 
but sufi'ered a relapse, and died in the fifth week from the date of 
the accident. On examining the body, no trace of injury waa 
found in the parts around the hip-joint, but, on opening the cap- 
sule, small efi'usions of blood, apparently not recent, were disco- 
vered beneath the synovial and fibrous membrane, covering the 
neck of the femur, also beneath the synovial membrane, covering 
the ligamentum teres. The head and neck of the bone were sawed 
through the middle, and in each portion a dark line, evidently 
occasioned by the effusion of blood, was seen extending through 
the bone at the basis of the neck. A fracture was discovered 
extending along this line, but the broken surlaces were in con- 
tact, and the synovial and fibrous membrane covering the neck 
of the bone was uninjured. In this case, Mr. Stanley remarks, 
if an attempt had been made to walk at the end of two or three 
weeks from the accident, a separation of the fractured surfaces, 
and consequent shortening of the hmb, would have been the 
result. Hence, in cases where the nature of the injury is doubtr 
ful, we may infer the obvious propriety of imposing on the pa- 
tient a strict confinement to his bed for as great a length of time 
as if the fracture had been ascertained.* Cruveilhier likewise 
has alluded to the injurious consequences which may result from 
an over-anxiety upon the part of the surgeon to elicit crepitus. 
This distinguished pathologist remarks: " On con^oit eombion il 
est peu rationel de vouloir a tout prix par des mouvemens de ro- 
tation imprimes aux membres, obtenir le bruit de crepitation, 
comme moyen de diagnostic ; il n'est pas besoin de dire que ces 
mouvemens peuvent avoir le grave inconvenient de completer la 
rupture du replj fibro-synovial, respecte in quelque aorto par la 
cause fractuiante."f 

' Medico-Chirurgical TransactioDS, vnl. xiii. 
f Anatomio Pathologiqiie, livraiaon xxvi 
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Among the canaes which limit the retraction of the limb in 
cases of intracapsular fractures, we must not omit to mention the 
powerful capsular ligament, which so closely embraces the articu- 
lation. Sir Astley Cooper stales that, when the bone is broken within 
the capenle, the leg becomes from one to two inches shorter than 
the other. So great a degree of shortening I have never witnesseJ 
an an tmmediaU result of the fracture, nor do I think the capsule 
would admit of such an amount of displacement, unless it were 
extensively lacerated, an occurrence which is very rare indeed. 
" With respect to the shortening of the limb," says Mr. Earle, 
" to the extent of two inches, as I have never witnessed such an 
occurrence, I cannot but conceive that there must be some inac- 
curacy in the statement, more especially when the great strength 
and imyielding nature of the capsular ligament are considered." 
Boyer likewise expresses the same opinion ; he says : " Quand 
la fracture a lieu dans I'un des points de la longueur du col du 
femur qui correspondent a I'interieur de I'articulation, le ligament 
orbiculaire qui n'esl jamais rompu, contre-balance les causes de 
displacement, et en resistant en haut et en has a I'impulsion des 
deux fragmcns, il home quelquefois la raccourcissement du mem- 
bra a quelque lignea."* But when the fracture is external to tlie 
capsule, and not impacted, there is but little to prevent the full 
force of muscular action upon the lower fragment of the bone, 
while, at the same time, the upper is depressed by the weight of 
the body, so that, from these two causes, a degree of shortening 
may bo produced equal to, or even greater than the entire length 
of the neck of the bone. In confirmation of his opinion of there 
being a comparatively slight degree of shortening in extraeap- 
Bular fractures, Sir Astley Cooper describes the case of a man 
who died in a fortnight after having sustained this injury. In 
tlie account of the post-mortem examination he mentions that all 
the limbs were rigid from the fixed contraction of the muscles, 
yet the broken litnb was found to be not quite three-quarters of 
an inch shorter than the other; the fracture was external to the 
oapulu, and the nock of the bone was forced into the cancelli of 
the trocliautor major. " Before writing this statement," Sir Astley 

• TrniW ilpa Miilailkw t:hinirgicalfla, (. iii. p. 2G2. 
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observes, " I again inquired of Mr. Key (with whom he hail 
attended the case) the degree of diminution in the length of th« 
limb, and hia answer was: " If you mention three-quarters of an 
inch, you will state rather more than its degree of retraction, 
even when all the muscles were contracted to tlieir utmost rigi- 
dity." Sir Astiey Cooper has here, however, entirely overlooked 
the influence which the circumstance of the fracture having been 
impacted exerted upon the shoilening of tlie limb. In almost all 
such cases (as I shall afterwards endeavour to prove), the short- 
ening is less than in the more ordinary form of extracapsular 
fracture, in which the neck of the bone does not remain im- 
planted in the cancellated tissue between the trochanters. Between 
these two varieties of the extracapsular fracture, it appears to me, 
that, as respects the shortening of the limb, this distinguished 
surgeon has not made the necessary distinction ; had he done so, 
I do not think he would have maintained the opinion, that the 
greater amount of shortening accompanied the intracapsular frac- 
ture. It seems probable, that the difference of opinion which 
exists upon this point is also in some measure to be ascribed to a 
proper distinction not having been made between the shortening 
which occurs immediately after the occurrence of the fracture, 
and that which is noticed at a later period. Indeed, the period at 
which shortening occurs is subject to much variety ; it may ma- 
nifest itself instantaneously upon the receipt of the injury, and 
that to a considerable degree. In such cases the injury will gene- 
rally be found to be a comminuted fracture external to the cap- 
sule, a fracture which has lacerated the whole of the fibrous 
structures which invest the trochanteric region of the femur. 

Again, we meet with cases in which the shortening of the 
hmb is not by any means decided or evident for several days after 
the receipt of the injury: in such instances it usually happens 
tliat the muscles have been, to a certain extent, paralyzed by con- 
tusion; but according as, under the influence of rest, &c., tlicy 
regain their power of contracting, the limb becomes slowly and 
gradually shortened, and this independent of any process of ab- 
sorption. A third class of cases occur, in which the retraction of 
the limb, having been at first scarcely perceptible, at the expira- 
tion of a few weeks becomes very considerable, owing to the 
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rapid absorption of the neck of the bone In the case of Marga- 
ret Myler (No. ix.), the amount of shortening was at first only a 
quarter of an inch, but at the end of six weeks amounted to one 
inch and a half. Lastly, examples are sometimes seen in which 
the limb retains nearly ita natural length for many weeks after the 
receipt of the injurj", and then a rery decided and, comparatively 
speaking, conniderabte degree of shortening occurs, not gradually, 
but suddenly. In these cases the diagnosis is somewhat obscure ; 
the cause which has produced tlie fracture is comparatively slight, 
and the patient has not made any attempt to use the limb afler 
the receipt of the injury; the evereion of the foot is by no means 
BO weU marked as when the retraction has occurred early ; the 
patient is, it is true, unable to raise the lim b ^n masse, but this 
may be owing to the effects of contusion upon the muscles ; in 
I fact, in cases such as those to which I allude, there may be at 
I first neither shortening of the limb to any appreciable extent, 
eversion of the foot, nor any change in the position of the tro- 
chanter; and therefore, unless we can ascertain crepitus, it is 
most difficult to decide whether tlie neck of the bone be broken 
or not; and if we fail to elicit crepitus, the more prudent course 
X3 withhold our opinion until time shall more fully develops 
I the nature of the injury. In these cases the surgeon is apt to allow 
K greater freedom to the patient than is advisable, or, it may be that, 
I in his anxiety to establish the nature of the injury by producing 
C crepitation, he employs too much force in rotating the femur; in 
■either case it is highly probable that the sudden occurrence of 
I ahortening of the limb will establish the nature of the lesion which 
Ithe joint has suffered; the eversion of the foot now becomes de- 
• cided, and the trochanter altered in position. These phenomena 
Bjnay take place long after the occurrence of the accident. In 
i these instances it is moat probable that, at the time of the receipt 
of the injury, the cervical ligament, having escaped laceration, pre- 
vented the retraction of the limb, but that subsequently it was 
torn, either in consequence of some imprudent exertion upon the 
port of the patient, or too eager a desire upon that of the surgeon 
to produce crepitus by forcible extension and rotation of the limb ; 
the retraction then takes place as the immediate result of the 
laceration of this important inembmiie. 
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Thifl subject has been fully consitlored by Ameshury, and the 
Baron Dupuytrea, in the second volume of his Oral Lectures, 
remarks: " C'est ainsi que le deplacement dps tragmens ne e'eet 
fait qii'aii bout de quelque heures, de deux, trois, cinque, dix, et 
meme trent jours, par suite de quelque niouvenicnB du malade, on 
bien pendant que Ton faiaait des recherches pour s'assurer de la 
nature de la maladie." I am of opinion, however, that this cele- 
brated surgeon has not given the correct explanation oi' a pheno- 
menon with which it is obvious he was famihar. He says : " Au 
bout de deux ou trois mois, le cal pronUoire cede au poida du 
membre sur lequel les malades se soutiennent, et les fragmens cea- 
sant d'etre en rapport, une diiFormite a lieu, un raccoureissement se 
produit," Now, if the opinion be correct, as I believe it to bo, 
that the siidden occurrence of shortening, at a period more or less 
remote from the receipt of the injury, is diagnostic of the pre- 
sence of a fracture within the capsular lipamcnt, I think I am 
justified in ascribing it to the more or less complete laceration of 
the cervical ligament, consequent upon some imprudence upon the 
part either of the surgeon or of the patient, and that it is in no in- 
stance to be referred to the yielding of the callus, when the patient 
attempts to bear the weight of his body upon the injured limb. 
It is, I conceive, highly probable that the shortening noticed by Du- 
puytren, at bo distant a period as four months after the occurrence 
of the accident, did not take place awdfen/^, but was owing to 
the gradual process of absorption going on in the neck of the 
bone, though it may have escaped observation as long as the 
patient remained in bed, with the hmb enclosed in an apparatus 
destined to maintain extension. Furtliermore, if there be any 
one fact in surgical pathology more certain than another, it ia 
this, that in cases of fracture of the neck of the femur within the 
capsular ligament, there is scarcely any callus ever effused; it 
certainly is never formed in such <juantity as to be at all capable 
of counteracting the causes wliich produce shortening of the 
limb : in extracapsular fractures, osseous matter is poured out in 
many cases most copiously, but when the lesion of the bone is 
entirely within the capsule, the absence of callus, either provisional 
or final (if there be any truth in such a distinction), ia most re- 
markable, even in those cases in which osseous union has occurred 
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between tke fragments. i£ the platea representing the union by 
bone of the fracture within the eapsule, which are appended to 
the cases publiBhcd by Messrs. Laogstaff, Adams, and Jones, be 
compared, the resemblance which they bear to each otheT will be 
found to be very striking : in all union has taken place without 
the deposition of osseous matter around the fragments; in all 
consolidation has been effected by the direct union of the two 
bony surfaces which were confronted to each other, and not by the 
effusion of callus. The opinion, therefore, which ascribes the phe- 
nomenon in question to the yielding of the callus, when the weight 
of the body is thrown upon the limb, must, I fear, be rejected as 
erroneous, although supported by the high authority of so distin- 
guished a surgeon as the late chief of the Hotel Dieu. 

It has lately been asserted that the opinion which maintains that 
the sudden occurrence of shortening of the limb, some time after the 
receipt of the injury, is diagnostic of a fracture within the capsule, 
is incorrect, and Monsieur Rodet believes it to be equally cha- 
racteristic of an extracapsular fracture : he correctly describes the 
whole of the trochanteric region of the femur as being invested 
with a dense fibrous covering, derived from the tendinous struc- 
tures attached to the trochanter ; he believes that this fibrous ex- 
pansion may escape uninjured at the time of the occurrence of 
the fracture, that it may be subsequently lacerated, either by for- 
cible rotation of the limb, or premature exertion on the patient's 
part, and that, under such circumstances, consecutive displace- 
ment will occur. I do not by any means wish to deny the pos- 
sibility of such an occurrence in extracapsular fractures, but I 
certainly cannot admit the assertion of Rodet, that it ie as fre- 
quent in the one variety of the fracture as in the other. I have 
never witnessed consecutive displacement in cases of fracture ex- 
ternal to the capsule, nor have I ever seen an instance of this 
fracture, in which there was not shortening of the limb from the 
very moment of the occurrence of the accident. When, more- 
over, I consider that the extracapsular fiucture is always accom- 
panied {as I shall afterwards endeavour to prove) by a fracture of 
one or both trochanters, and that this second lesion of the bone 
ia the result of the impaction of the upper fragment into the can- 
cellated tissue of the trochanter, I think I am justified in main- 
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taining that there is, in every inatance of fracture of the neck of 
the femur, external to the capsule, a primary and immediate 
shortening of the limb, and that the so-called consecutive dis- 
placement is merely an increase in the amount of shortening 
already existing," It has been shewn that, in fractures within 
the capsule, the degree of shortening consequent upon the injury 
depends chiefly upon the condition of the cervical ligament; and 
it ia maintained by Rodet that the state of the fibrous structures 
which invest the trochanteric region will regulate the amount of 
retraction of the limb, when the lesion of the bone is external to 
the capsule ; and that, when these tissues remain uninjured, and 
the trochanter unbroken, there will be no shortening of the limb ; 
but I shall quote the words of the author. " Si la fracture est 
exiracapstdaire, les tissus fibreux de la region trochanterienne 
pourront ausai dechirea a des degrcs differens, et le raccourcisse- 
meot qui I'accompagne devra varier dans la meme proportion, 11 
y a cependant ici unc autre condition dont il faut tcnir compte, 
c'est I'ctat dans lequel se trouve le grand trochanter. S'il eat 
intact, ainsi que les tissus fibreux qui I'entouTent, le raccourcisse- 
mcnt eat nul." " Mais si Ic grand trochanter est brise en plusieiu^ 
fragments, ces fragments s'ecartent les una des autres, et alora le 
raccourcissemcnt se produit sous de faibles efforts, quoique les 
tissus fibreux ne aoient pas dechires. Si Ic nombrc de ces frag- 
mcns est considerable, ou si lea tissus fibreux sont largement 
divises, le raccourcissement ne reconnait presque plus de limite, et 
pent etre port^ jusqu'a 3, 4, 5 centimetres et au dela. De tout 
ce qui precede il est pcrmis de conclurc ; 

" 1. Qiie le raccourdssement pent etre nul dans lesfradMres in- 
ira-ca-tictUaires et ex^^-arlipulaires. 

" 2. Qtte loTsquHl ne depasee par 18 ou 20 miUimettrea, U pevt 
appartenir egalement aux deua espeees des fractures, et n'apar con- 
sequent rien de differenHel. 

" 3. Enfin, que kirsqu'U depasse d^une mani^e notable ce de^e 
de 20 millimetres, U est d pot pres certain que la fracture est extrd- 
artvndairti."^ 

* "Le dipUcenieiiteet raremeiit ainei consi-cutif; il s'opere prcaqiii: toujour^ ioime- 
t L'ExpErirjnco, 14 Mars, 1844. 
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Now there is, in my opinion, one important objection to 
first conclusion, i. e. it supposes a condition wliich I believe nevei' 
exists. M. Rodet says, that in extracapsular fractures there will 
be no shortening of the limb if the trochanter remains unbroken, 
and its fibrous coverings uninjured ; but, I would ask, does it ever 
happen that the neck of the femur is broken external to the cap- 
sule, without injury to the trochanter? My own experience leadsme 
to believe that it doea not. I believe,as I have already stated,thatal[ 
extracapsular fi'actures are, in the first instance, also impacted frac- 
tures, and that all impacted fractures are necessarily accompaniedby 
a fracture traversing some part of the trochanteric region. I have 
omitted no opportunity of investigating this point, and have now 
examined here and elsewhere upwards of one hundred specimens 
of the extracapsular iVacture, and have found in all, without a 
single exception, a second fracture, traversing some portion of 
the intertrochanteric space : this space is somewhat of a semilunar 
shape, bounded above by the summit of the trochanter major, 
below by that of the trochanter minor ; its concavity corresponds 
to the posterior intertrochanteric ridge, and its convexity to a 
line drawn from the base of one trochanter to the other. Cru- 
veilhier has alluded to this second lesion of the boue ; this accu- 
rate observer remarks: " II est excesaivement rare de voir une 
fracture extracapaulaire du col du femur parfaitcment simple."* 
The second fracture usually begins near the centre of the summit 
of the trochanter major,! passes from thence downwards and 
inwards, following in general the convexity of the space 1 have 
mentioned, and either terminates before it reaches the lesser tro- 
chanter (Case No. lii.), or else it is continued through the cen- 
tre (Case No. xiiv.), or below the base of that process {Case 
No. XXXV.). Sometimes it is a fissure, which splits either one 
or both trochanters (Case No. XLV.) without detaching any por- 
tion of either. Chaissaignac has alluded to a case of this description ; 
he observes : " Le grand trochanter ofirait une fracture oblique 
incomplete, beante a la partie superieure, et s'effacant pen a peu 

* Uvnison zxiL 

t " Cetto Eminence Qe grand trochanter) m brise, presqne tonjonrs en menu; Icmpa 
que la base du col, et la lieu ilfl la briniire eat gcnenilcment le point de re-unioii dea ileus 
tiers poeterieors avcc h liera anterieure." — CruvfUhier^ he, ril. 
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vers la pattie inferieure, ou I'on voy&it enfin ceese toute trace la I 
solution de contmuite." Tliis second lesion of the bone is tha % 
necessary result of the forcible impaction of the broken cervix 1 
into the shaft of the femur, and it is, probably, the second frac-^ 
ture in order of time. What occurs ajipears in fact to be this ; 
the neck oi' the femur is, in the first instance, broken by the fall 
upon the hip, and ihen driven into the cancellated tissue, between I 
the trochanters, by the weight of the body, and the prolonged I 
action of the first shock ; but as soon as the neck of the bone ia i 
broken, the femur is rotated outwards, even before the action of 
the first impulse has ceased; tbus the posterior inter-trocbanteric 
ridge being tbrovni forwards is forcibly driven against the back 1 
of the neck of the femur; two forces, therefore, combine to pro- 
duce the fracture tlirough the inter- trochanteric space, one of I 
which consists in the impaction of the cervix into the shaft, I 
while the other is found in the collision which takes place be- I 
tween the broken neck of the bone and the posterior inter-trochan- i 
teric ridge. The impaction of the superior fi-agment is of itself, 
however, not only capable of producing the second lesion of the I 
bone, but is the chief cause of it, especially in those cases in which , 
the neck of the bone is driven into the cancellated tissue between 
the trochanters, leaving the greater part of the inferior fragment ' 
in front (Case No. xlvi.) ; for in such cases the broken cervix I 
is driven directly against the ridge connecting the trochanters j 
posteriorly, which it breaks off by its wcdgc-like action alone, I 
and moreover, this second fracture is as constantly present in 
cases attended with rotation of the foot Inwards. 

It depends principally upon the violence with which the injury 
has been inflicted, whether the neck of the bone shall remain 
implanted between the trochanters, or whether those processes 
shall be so completely separated from the shaft of the femur as to 
allow of the escape of the cervix from the cavity which it had I 
formed in the reticular tissue of the lower fragment ; if the force 1 
has not been veiy great, the neck of the femur remains wedged in 
between the trochanters, and one or both of these processes are 
split off from the shaft ; but if the fibrous structures before alluded i 
to have not been injured, these broken portions of the trochan- J 
ters are atill held firmly in their places, and the impacted cervix 1 
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does not become loosened; tut if the force has been considerable, 
the impulse prolonj^-eii, the bone in a state of senile atrophy, or if, 
as irequentlj happens, the patient, in endeavouring to rise, falls 

♦a second time, then, under these circumstances, the trochanters 
are not only broken from the shall of the femur, but are so far 
displaced and separated from their connexion with the soft parts, 
that the cavity, or socket, aa it were, into which the superior 
fragment has been received, is destroyed, the impacted cervix, 
thus set free, no longer opposes the ascent of the inferior frag- 
ment, and tlie case then presents the characters of the ordinary 
extracapsular fracture, with great shortening of the limb. 

I It appears to me that no other adequate explanation can be 
fiimiahed to account for the constant and uniform occurrence of 
the second fracture, than that which baa been suggested, namely, 
that in all cases of extracapsular fracture of the neck of the femur, 
the superior is driven into the inferior fragment ; if it were 
eimply the result or consequence of the fall upon the trochan- 
ter, surely we should meet with it frequently in cases of frac- 
ture within the capsular ligament ; but it does not occur in 
such cases, and must therefore be the result of a force which 
operates in the extracapsular, but not in the intracapsular frac- 
ture, and that force seems to he the impaction of the upper into 
the lower fragment, for although in fractures witliin the capsule 
we occasionally find impaction, it is always to a trifling ex- 
tent, can never influence the condition of the trochanter, and 
presents altogether phenomena totally different from those which 
accompany it wlien the neck of the bone is broken external to 
the capsule. From the opinion, therefore, of Rodet, that there 
may be no shortening of the limb in certain cases of fracture ex- 
ternal to the capsule, I must altogether dissent ; I can imngiiie a 
case of fracture within tlie capsule, witliout shortening of the 
limb, though it is difficult to be conceived, and rarely met ; 
and it is very probable that in the recorded cases of the absence 
of shortening of the limb, there has been inaccuracy of measure- 
ment ; we cannot always be sure that we have measured from 
exactly corresponding points in the crests of the ilia, and can- 
not thereibre employ that degree of accuracy which it would 
be necessary to do, before the fact of the cmnplete absence of 
shortening in any given case could be established. Still I am 
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not prepared to deny the possibility of the occurrence of frac- 
ture within the capsule, without shortening of the limb. But 
with respect to extracapsular fractures, the case ia very different ; 
for in all such injuries there is impaction, and if so there must 
inevitahly be shortening of the limb, even though there may 
be no loss of obliquity in the neck of the femur, no separation 
or displacement of the fractured trochanter, no laceration of the 
fibrous structures. 

The second conclusion which M. Eodet has arrived at is the 
following: "Que lorsqu'il ne depasse pas 18 ou 20 millimetres, 
il peut appartenir egalement aux deux especes de fracture, et 
n'a pas rien differentiel." If we hnoit this conclusion to cases of 
intracapsular fractures and extracapsular impacted fractures, we 
must acknowledge it to be correct ; but it cannot be extended to 
those cases of extracapsular fractures (and they constitute the 
majority) in which, in consequence of the displacement of the 
broken trochanter, the neck of the femur does not remain im- 
pacted. In the impacted fi-aelure it is true that the amount of 
Bhortening is frequently not greater than that consequent upon 
fracture within the capsule, so that from this symptom alone we 
cannot form a diagnosis as to the seat of the injury ; but when to 
the other symptoms which attend the impacted fracture we add 
the circumatanco of there being a comparatively slight degree of 
shortening, the latter then becomes an important element in the 
differential diagnosis. Witli respect to the ordinary extracapsu- 
lar fracture, with fracture and displacement of the trochanter, 
the shortening is always gi*eater than in cases of recent fracture 
within the capsule ; I am not, therelbre, disposed to agree with 
the opinion which maintains that the shortening of the limb is a 
symptom destitute of value, in determining the seat of the injury 
with respect to ,the capsule ; cases, it is true, frequently occur in 
which this symptom is not of itself siifficient to determine the ques- 
tion, but the well-informed and experienced surgeon does not 
ground his diagnosis of these obscure injuries either upon this or 
upon any other symptom separatehj considered, for he knows that 
the union of all can alone lead to the formation of a correct opinion. 
Suppose he meets with a case in which the shortening of the limb 
amounts to only half an inch, he knows that this may indicate 
a fracture either within or without the capsule, but will he there- 



r 



20 



FRACTURES OF THE NECK OF THE FEMim. 



fore reject tlio consideration of this symptom ? Surely not, for he 
learns from it that if the fracture be external to the capsule, it 
in all prohability, an impacted fractiiie ; he then exj 
ther, and if he linds it impossible, or extremely difficult to restore 
the limb to its natural length by extension, that he cannot elicit 
crepitus, that the loss of power is not a^ complete or absolute as 
in cases of fracture within the capsule, he at once connects these 
Bymptoms with the slight degree of shortening, and from their 
union he forms the diagnosis of extracapsular impacted fracture 
of the neck of the femur. 

Having rejected the amount of shortening, as diagnostic of the 
scat of fracture with respect to the capsule, M. Rodet then endea- 
vours to prove that the direction in which the force has acted 
furnishes the only certain diagnostic sign, and that the fracture 
will be intra or extracapsular, oblique or transverse, according as 
the force has acted in a vertical, lateral, or transverse direction ; 
he maintains that when the force has been applied vertically, as 
in a fall upon the feet or knees, the fracture will be oblique and 
within the capsule; and that if the anterior part of tlie trochanter 
Btrikes the ground, the fracture will be intracapsular and trans- 
verse ; that it will be mixed, or partly internal and partly exter- 
nal to the capsule, when the ibrce acts chiefly upon the back of 
the trochanter; but that in a directly lateral fall, the fracture will 
be completely external to the capsule. The statement may be 
arranged thus ; 








«.ox™b. 


Vertically, 
Antero-laterally, 
Postero-laterally, 
Tranaveraely, 


Oblique and Intracapsular. 
Transverse and Intracapsular, 
Mixed. 
Extracapsular. 
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Now, in rejecting the amount of shortening, and substituting 
the direction of the force as a means of arriving at a differen- 
tial diagnosis, the author has not thrown much light upon the 
subject; on the contrary, it appears to me that he has abandoned 
the aid of a symptom which, if the proper precautions are taken, is 
not likely to lead to the formation of an incorrect opinion; for if the 
surgeon is familiar with the causes which modify the shortening of 
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tlie limb, he will know the exact araoimt of value that he is justi- 
iiad ill attaching to tliis symptom; and if he connocta it properly 
with the other symptoms prcaeut, he will find that it fumiahes not 
only one of the moat important indications as to the seat of the 
iracture, but also one that is available in the generality of cases. 

With respect to Rodet's diagnostic sign, it will, of course, 
be admitted as a general principle, that the mode of applica- 
tion of the force, and the direction in which it acts, will deter- 
mine the situation and direction of a fracture ; but I contend that 
it is seldom available in practice in determining the seat of a frac- 
ture of the neck of the femur with respect to the capsule, for it 
would be extremely difficult, if not impossible, in the generality 
of cases, to obtain Irora patients a description of the direction in 
which the force was applied, as accurate as would be necessary 
before we could avail ourselves of it as a means of diagnosis ; it is 
not probable that a person of advanced ago, who had just suffered 
BO severe an injury as fracture of the neck of the thigh bone, would 
be able to inform us whether the shock was sustained by the ex- 
ternal surface of the trochanter, or whether there was a deviation, 
either anteriorly or posteriorly, from a directly lateral fall. Kodet 
eeems to have been aware of this difficulty, for he observes that 
the direction in which the force acted is to be ascertained, not 
only from the account given by the patient, but also by examin- 
ing the hip, and ascertaining the precise situation of any contu- 
sion that may exist ; but in many cases, though there may be 
considerable swelling, there is no external ecchymosls, and in 
others, both contusion and tumefaction are so considerable and so 
extensive, that they lose all value as indications of the precise spot 
to which the force was applied, or of the direction in which it 
acted. In Case No. Lix. there was a distinct abrasion of the 
skin over the most prominent and external part of the trochan- 
ter, shewing that the force was applied transversely, the direc- 
tion which, it is maintained, indicates an extracapsular fracture, 
and yet dissection proved that the iracture was completely within 
the capsular ligament. I could adduce otlicr similar cases, but 
think it useless to di) so, for even though wo were to admit the 
correctness of the theory, we could not avail ourselves in practice 
of the proposed diagnostic sign. 
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The position of tlic foot, in cases of fracture of the neck of the 
femur, is not subject to as much variety as the shortening of the 
limb ; in general it is turned outwards. The degree of evcreion, 
however, varies in different cases: sometimes the foot, as the pa- 
tient lies in bed, rests upon the heel, and the toes merely incline 
outwards, while in other instances the eversion is complete, both 
of the foot and of the entire limb, the patella being directed out- 
wards, and the head of the fibida backwards. This complete 
eversion may be present either in the intra or the extracapsular 
fracture, but in general is less marked in cases of impacted frac- 
ture: the patient is seldom able to invert the foot in the shghlest 
degree, and when the motion of rotation inwards is commiinicated 
to it by the surgeon, severe pain is complained of. The number 
and strength of the muscles which rotate the limb outwards, and 
the natural tendency to eversion which exists in the foot, account 
for the limb assuming this position in almost all cases of fracture 
of the neck of the femur, but it is extremely diflScult to offer a 
satisfactory explanation of those comparatively rare eases in which 
inversion is the posture which the foot assumes. I do not here 
speak of those instances in which the posture varies at different 
times, under the influence of external and accidental eircura- 
Btances, or of those in which the foot will remain turned either 
inwards or outwards, according as it may have been placed. Those 
examples of the injury are now alluded to in which the position 
of inversion is decided and permanent, the patient being unable 
to alter it, and where the surgeon, though employing much force, 
and causing considerable pain, can only communicate to the limb 
the motion of rotation outwards to a very limited extent. 

My own experience would lead me to say that inversion of 
the foot is most frequently seen in cases of extraoapsidar frac- 
tures. I have seen seven examples in which the foot was turned 
inwards, in five of which the fracture was external to the cap- 
sular ligament. Such cases merit the closest attention, for they 
are especially liable to be confounded with luxations, I have 
seen this mistake committed more than once, and the patient 
submitted to a painful and injurious extension of the hmb. 
Mr. Stanley has justly observed that, among the more com- 
plicated injuries to which the liip-jolnt is liable, that of frae- 
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ture of the trochanter major combined with fracture of the neck of 
the femur has, under certain circumstances, a strong resemblance 
to dislocation of the head oi' the bone. Whenever the fractiircd 
portions of the trochanter can be brought into contact, a crepitus 
can be produced, which inaj enable the surgeon to ascertain the 
precise nature of the injury. But when, irom the direction of the 
fracture, one portion of the trochanter has been drawn by the ac- 
tion of the muscles towards the groat ischiatic notch, no crepitus 
may then be discoverable; a direct source of mistake will then 
arise, from the positive resemblance of the fractured portion of 
the trochanter to the head of the femur, the former occupying the 
same place which the latter would do in dislocation ; and if with 
these circumstances there shoiJd happen to be inversion of the 
injured limb, the difficulty of the diagnosis must be considerably 
increased. The case of Patrick Murphy (No. xxix.) furnishes a 
good illustration of the truth of the preceding observations, and 
several others of a similar nature might be adduced. They should 
teach us not to ground our diagnosis upon the presence or absence of 
one symptom merely, in cases of fracture of the neck of the femur. 
But what are the circumstances which prevent eversion of 
the foot, or what are the causes of its being occasionally turned 
inwards? Mr. Guthrie is of opinion that when the fracture haa 
taken place in such a manner as to be external to the insertion of 
the rotators outwards, yet sufficiently witiiin the insertion of the 
glutasus medius and minimus, so as not to deprive them of their 
due action, the toe will be turned inwards, or else remain without 
any change of position. This explanation is not satisfactory, 
for it only apphes to cases of fracture external to the capsule, 
and affords no solution of the occurrence of inversion of the 
foot in cases of intracapsular fracture ;* and, moreover, even 
though in any given case the fracture took the precise course 
which Mr. Guthrie has supposed, it does not follow that in- 
Tersion of the foot should necessarily result ; for the adduc- 
tor muscles and the pectinsBus should still be more than suf- 
cient to counteract the tendency of the anterior portion of 
the glutffius medius and of the tensor vaginse femoris to in- 

* Hr. Gnlhrie aUlcs that invereiun uf the toot does nut occur in tliti intrncapaular 
fractue. This is manifestly an error. 
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vert the foot. It may also be observed, that Mr. Guthrie's ex- 
planation fails to account for the occurrence of inversion of 
the foot in those cases of extracapsular impacted fractures in 
which the trochanter, though split, is not displaced — in which 
it still remains connected by its fibrous coverings to the shall of 
the bone, every motion of which it follows; in such cases, the 
attachments of the rotators outwards are not destroyed, and yet 
■we occasionally find the foot inverted. 

Without, therefore, rejecting Mr. Guthrie's explanation of 
the cause of this deviation from the usual symptoms of fracture 
of the neck of the femur, some other solution must be sought 
for, that will admit of more general application — one tliat will 
have reference to fractures witliin the capsule, as well as to 
those external to it, whether the latter are impacted or other- 
wise. The inversion of the foot has been attributed by Ekl to 
the circumstance of the neck of the bone being driven obliquely 
into the lower fragment.* This explanation, even though it 
were founded upon fact, only applies to one variety of the fi'ac- 
ture ; it is, however, merely an hypothesis. In fractures external 
to the capsule, with comminuted fracture and displacement of 
the trochanters, the position of the foot is not subject to much 
variety. In thegreatmajorityof cases there is complete e version, 
in consequence of the action of the adductor miiscles, and the 
weight of the limb, naturally preponderating in this direction; 
and I am of opinion that we should ascribe tho occasional occur- 
rence of inversion, in such instances, to the relative position of the 
shaft and of the neck of the femur, rather than to the action of 
the muscles which rotate inwards; for those rotators outwards, 
whose influence the fracture does not affect, still preponderate 
over their antagonists. At all events, in the cases to which I am 
alluding, the presence of inversion of the foot should never be 
permitted to embarrass our diagnosis: the facility with which the 
limb can be brought down to its natural length by extension, 
and the shortening removed, the recurrence of this shortening 
when the extending force ceases to act, and the possibility of 
flexing the thigh upon the abdomen, should be sufficient to enable 

• Ergebnisae in dem Klinikum lu LaiidEshut, 1826. 
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US to form the diagnosis of fracture external to the capsule, with 
fracture and displacement of one or both trochanters. 

There is one remarkable circumstance which appears to have 
escaped the observation of those who have described injuries such 
as those now alluded to, accompanied by inversion of the foot, and 
which appears to support the opinion that this symptom is to bo 
ascribed to the relative position of the fragments, rather than to 
the influence of muscular action, I have observed it several 
times, and it is this : the deformity having been removed, and the 
limb restored to its natural length by extension, as soon as the ex- 
tending force ceases to act, though the limb is agun shortened, 
the foot will be found to remain everted. Why should this be 
so, if muscular action had been the sole, or even the chief cause of 
the inversion in the first instance? In other fractures, accompa- 
nied by deformity, the result of muscular action, if deformity 
recurs after having been removed by extension, it will be found 
to present the same features, or nearly so, as those which, in the 
first inslance, characterized the injury. I know of no instance in 
which, under such circumstances, it will not only not present 
similar features, but exhibit actually opposite characters. Mus- 
cular action, therefore, is not of itself sufficient to explain the 
occurrence of inversion of the foot, in cases of fracture of the 
neck of the femur, no matter where situated; and it has been 
justly observed by Cruveilhier, in reference to this subject, " de- 
viation du pied devrait etre toujour la memo, si elte tenait a une 
cause identique, I'action musculaire." 

Inversion of tlie foot may accompany fractures within the 
capsule, as well as those external to it; of this I have myself seen 
two examples, and Stanley, Cruveilhier, &e., have mentioned 
similar cases. A middle-aged man fell in the street, and his hip 
Struck the curb-stone. The immediate consequences were that 
the limb was inverted, and shortened to the extent of an inch, 
and no crepitus could be discovered. It was presumed that a 
dislocation had occurred, and accordingly an extension of the 
limb was made. The constitutional irritation occasioned by re- 
peated trials to reduce the supposed dislocation was such, that the 
man died five months from the time of the occurrence of the acci- 
dent. In the dissection of the hip, a fracture was found, ex- 
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tending obliquely tKroiigh the middle of the neck of the femur, 
but entirely within the capsule. A portion of the fibrous and 
Bynovial membrane, on the anterior side of the neck of the bone, 
had escaped laceration." With reference to this case, Mr. Ames- 
bury obaei"ves: " The causes which gave rise to the inversion of 
the hmb in this instance arc evident." This is certainly a simple 
method of disposing of the question, but it would have been more 
satisiactory had he specified the causes for the information of 
others. I suppose he alludes to the fact of the cervical ligament 
having been uninjured on the anterior side of the neck of the 
bone; but, as Mr. Stanley has justly observed, this circumstance 
might, probably, prevent tlie limb from being turned outwards, 
but it affords no explanation of the occurrence of inversion. 

In every case of fracture of the neck of the femur, accompanied 
by inversion of the foot, which I have had an opportunity of 
examining after death, the inferior has been placed in front of 
the superior fragment ; it was, therefore, with much surprise that 
I read the following passage in the Lei,»ns Orales: " Si le frag- 
ment interne se porte en arricre, et I'externe en avant, il y a alora 
deviation en dehors, si au contraire la fracture est oblique en sens 
inverse, la deviation aura lieu en dedans. "f These remarks wore 
BO directly opposed to the result of my own observations, that I 
could only explain them upon the supposition that the opinion of 
Dupuytren had been incorrectly stated; and a confirmation of 
this conjecture occurs in the memoir of Mercier upon fractures 
of the neck of the femur, pubHehed in 1835, in the Gazette Me- 
dicale. In a note appended to this memoir it is asserted that, in 
the passage which has been quoted from the Leijons, tlie opinions 
of Dupuytren have been erroneously stated by the editors of the 
Lectures ; that, in fact, the words " en dehors" and " en dedans" 
should be transposed: and in the article upon fractures, published 
in the Dictionnaire de Medicine et de Chimrgie Pratiques, Sanson 
states it to have been the opinion of Dupuytren that inversion of the 
foot occurred when the lower fragment was placed in front of the 
supeiior. Cruveilhier also baa recorded a caae of fracture with 
iaveraon, in which, afler death, this relative position of the frag- 

■ Medicu-lJhiruri^eal TranMCtioua, vol. xiii. f Tumt ii, p. 103, 
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ments was found.* The difficulty, however, still remains to be 
solved, viz. how does the circumstance of the lower fragment 
being placed in front of the superior, favour the occurrence of in- 
version of the foot? The rotation inwards, iji such cases, is pro- 
bably to he ascribed to the change in the direction of the fibres 
of certain muscles, and consequent alteration in their action, re- 
sulting from the displacement forwards of the lower fragment. 
This position of the lower fragment would, probably, render the 
pectinaius and siiperior portion of the adductor magnus rotators 
inwards, while, at the same time, the position of the superior frag- 
ment behind the inferior presents a mechanical obstacle to rota- 
tion outwards, the tendency to which is further prevented by the 
diminution in the power of the sinall rotator muscles of the hip, 
consequent upon the fracture of the trochanter. If the lower 
fragment be so far displaced forwards as to bring the insertion of 
the pectinB!us and upper portions of the adductors in front of their 
origin, these muscles would, probably, become rotators inwards, 
or, at all events, their power of rotating outwards would be lessened. 

Whether this conjecture (for it is nothing more) be correct or 
otherwise, it still apjiears to me thai the influence of the muscles, 
in producing inversion of the foot, is but secondary ; and that the 
lower f]-agment must first be thrown, by the violence which pro- 
duced the fractiu^, into a position favourable to their action as 
rotators inwards. I am conscious, however, of the insufficiency 
of these observations to explain the occurrence of the pheno- 
menon in question, in cases of intracapsular fractures ; for in such i 
it is difficult to conceive how the lower fragment could be thrown 
so far forwards as to aflect the action of the muscles, by altering 
the direction of their fibres. The question is still open to inves- 
tigation. 

There has been already mentioned a remarkable species of j 
fracture of the neck of the femur, termed the impacted frao < 
tore, which is characterized by symptoms very different from 
those which accompany any other form of this lesion, and with | 
which it is most important that the practical surgeon should 1 
well acquainted. In many cases these symptoms are so obscure, i 
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and BO mucli at variance with those with which we are familii 
as denoting the existence of the more common forms of fracture 
of the neck of the tliigb bone, that more than ordinary caution is 
requisite to enable us to avoid committing an error in diagnosis, 
and pronouncing that the injury which the joint has suffered is 
merely a severe contusion, which will not be followed by any 
BcriouB impairment of the functions of the limb ; whereas the truth 
is, that shortening and htmeness are the inevitable and permanent 
results of even the slightest degree of impaction of the broken 
cervix into the shaft of the femur. 

This peculiar form of fracture is the only one, the diagnosis 
of which is attended witli difficulty, for it rarely happens that the 
limb is shortened to the same extent as in the ordinary exam- 
ples of extracapsular fractures ; in general the amount of retrac- 
tion is nearly the same as in cases of fracture within the capsule. 
Between these two fonns of injury, therefore, the shortening 
of the Hmb is not available as a means of differential diag- 
nosis ; upon further examination, however, it will generally be 
found that crepitus cannot be elicited upon rotating the limb, 
because wpon the one part tlie neck of the femur is so firmly 
wedged into the cancellated tissue of the shaft, that the &actui'ed 
surfaces cannot be moved upon each other; and upon tlie other 
the integrity of the strong fibrous and tendinous structure which 
invests the whole of the region travei-sed by the second fracture, 
which has been already alluded to as being always present, is such 
that the detached portion of the trochanter, whether large or 
otherwise, in general moves with the shaft of the bone, and it is 
only by submitting the patient to an examination unjustifiably 
eevere, that we are occasionally enabled to produce this character- 
istic evidence of fracture. When we endeavour to extend the 
limb, we usually find that no force which it is safe to employ 
will restore it to its normal length, and in general the dislo- 
cated head of the femur will return into its socket more readily 
than the impacted cervix will leave the cavity between the tro- 
chanters, into which it has been driven. 

More remarkable deviations than these, from the ordinary 
symptoms of fracture ol' the neck of the femur, sometimes attend 
this particular k'sion ; and cases ha^'e occurred in which the patient 
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has not only raised himaelf from the ground after the fall which 
caused the fracture, but has even walked a considerable distance, 
bearing his weight upon tlie injured hmb." 

In ordinary cases of fracture of the neck of the femur, when 
the hmb is viewed as the patient hes upon his back, the ap- 
pearances are such that the surgeon has no difficulty in ascer- 
taining the nature of the injury which the joint has suffered; 
but in that particular form of fracture now alluded to, in which 
the broken cervix remains firmly implanted in the cancellated 
tissue between the trochanters, the whole expression of the 
Hmb is well calculated to deceive us: it does not present that 
completely powerless aspect which we notice in other cases of 
fracture of the neck of the thigh bone ; the patient has more com- 
mand over its motions, and I have seen ca'w, m which, after the 
lapse of a few tlays, he has been able to raise the extended limb 
by the unaided effiirta of its own muscles there is frequently 
no greater degree of shortening than a very slight inclination 
of the pelvis would account for; and although the limb is usu- 
ally turned outwards, it does not lie everted in that prostrate, 
powerless state, which in its whole expression annoujices the 
ordinary fracture of the neck of the foinur ; indeed in many 
instances the patient is seen to maintain the limb resting fairly 
on the heel, turned neither inwards nor outwards, and is able 
without much pain to ilex the leg on the thigh, and the latter on 
the abdomen: the trochanter major, being still supported by the 
neck of the femur, firmly implanted in the lower fragment, does 
not fall back towards the ischium iis it does in those cases in which 
there is no impaction ; on the contrary, it frequently seems to 
stand out even more prominently upon the injured than upon the 
sound side, and when the patient is supported in the erect pos- 
ture, the prominent position of the injured hip becomes very 
apparent: add to these the impossibility of eliciting crepitus, and 

* " NouB avoiiH vu un homma qui a pea marcher pendant pluMeurs jours, avec le 
secoiira il'un baton. avBnt qui leg fragmeas d'une fracture du col liu femur se fusaent A6- 
plsccs. On ne pent concevoir un fait aussi extraordlnairE qu'en consiilf rant que la cas- 
nire de cette partie du ffniur est ordinKirenieDt inegale; que I'enfp^nuce dcs inegaliUa 
dea deux fraginens pent les soutenir; que leur »eparaIion est moina facile quand Vune d'cnx 
fat t>ull£ en fonuG de cuin, et eog«g6 daoB uae echtmcnire propaitiomife de I'autre." — 
r, t, ilL 
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we have a group of symptoms by no means characUsristic of frac- 
ture of the nock of the femur, but such as would rather induce us 
to arrive at the conclusion that the injury was merely a severe 
contusion, from which, under the influence of rest and treatment, 
the patient would recover, without any impairment of the func- 
tions of the limb. 

These are truly embarrassing coses, for we are expected to 
pronounce at once our opinion as to whether the bone is broken 
or not ; the recollection of every surgeon will furnish him with 
instances in which he has experienced the utmost diiEcuIty in 
coming to a. conclusion in hia own mind, under the circura- 
Btances which have been described; and it is certain, that not 
only have cases of impacted fractiu-e of the neck of the femur been 
often mistaken for contusion of the hip, but also that numerous 
instances of the latter injury have been recorded as examples of 
fracture oi' the cervix femoris cured without laraeneos or defor- 
mity resulting. In the Gazette dos Hopitaux' it is recorded that 
a woman, let. 64, was treated for an intracapsular fracture of the 
neck of the femur, and that she was discharged from hospital at 
the expiration of one month, ^^ parfaitentetU guerie el sans claudica- 
tion" It would indeed require a more than ordinary share of 
credulity to enable us to believe that in this case there had been 
a fracture of any part of the neck of the femur, much less an in- 
tracapsular fracture. The truth ia, that when the muscles around 
the hip-joint have suffered a violent contusion, in consequence of 
a heavy fail upon the trochanter, and all the component parts of 
the joint have received a severe shock, when we examine the Hmb 
as the patient lies in bed, there is much in the appearances and 
symptoms calculated to mislead us ; the patient is, in general, 
unable to raise, by one voluntary effort, the extended limb from 
the bed ; the inchnation of the pelvis produces an apparent short- 
ening, and the foot lies everted ; there is swelHng around the joint, 
and every motion is attended with pain. 

These cases of contusion of the hip-joint, the result of a fall 
upon the trochanter, are not unfrequently followed (especially in 
old people), at a period remote from the receipt of the injury, by 
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arealsLorteningoflhelimb and c version of the foot, circuinatances 
well calculated to uonfirm the belief of a fracture of the neck of 
the femur having been the original injury, whereas the fact ia, 
tliese subsequent changes are the result of a vital process, a slow 
and raild inflammatory action, excited by the contusion in the 
cancellated tissue of the head and neck of the femur : the delicate 
vascular structure of the interior of the bone suiFers, as it were, a. 
kind of concussion, by which the vessels are excited to increased 
action, and interstitial absorption of the neck of the bone results; 
the limb becomes shortened, the foot everted, and not unfrcquently 
we will find in such cases all the symptoms of chronic rheumatic 
arthritis established,* 

We are, in general, enabled to ascertain the real nature of 
the injury by observing the relation which the trochanter major 
bears to the anterior superior iliac spine; this relation, being the 
same upon each side, is usually sufficient evidence of there being 
no other injury than contusion ; but it is to be remembered that the 
normal relation of these two processes being altered does not always 
imply the existence of a fracture of the neck of the femur, and I 
can suppose a case in which the position of the trochanter major 
with respect to the iliac spine will not serve as a diagnostic mark 
between a contusion of the hip and the impacted iracture of the 
neck of the femur. For instance, a man of advanced age, who 
has long suffered from the eflhcts of chronic rheumatic arthritis of 
the hip-joint, falls upon the trochanter and receives a severe con- 
tusion,-: — how are we to distinguish this case from one of impacted 
fracture of tlio neck of the femur ? In both there is shortening of 
the limb, eversion qf the foot, and a change in the position and 
bearings of the trochanter major; in neither can we elicit crepitus, 
or elongate the shortened limb ; in neitlier can the patient raise 
the limb en maxse, or it may be, that in each he has supported 
his weight upon it, or even walked a httle after the receipt of the 
injury. If we find, upon questioning the patient (and in such 



, i, il n'y point eu fracture du col, maia que la col a subi una vioknce qui y « 
lUrmine deg tilteraliuns organiques de naCoie diverse par suite desquBllcs a'est operfe 
le naorption uUericDre." — Chauaignac, 
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cases we should never omit to institute this inquiry), that he has 
been long subject to pain and stiffness in the joint, that he walltecl 
lame in consequence of a gradually increasing shortening of tlie 
limb, — if, in short, we find that he has been sufferiog from the 
symptoms of chronic rheumatism of the hip-joint, and ii' the 
powerless state induced by the recent injury wears off, under 
treatment, in fl short time, we have, of course, grounds for behev- 
ing that there is no fracture of the neck of the femur; and upon 
the other hand, we are justified in supposing that some more 
Berioua injury than contusion has taken place, if afier long con- 
finement to the horizontal posture, tlie patient still remains inca- 
pable of using the limb. 

But although the previous history and the progress of the 
case may elucidate the nature of the lesion which the joint has 
suffered, the means of distinguishing between these two forms 
of injury of the hip at the time of their occurfence stWi TemB.ia to be 
supplied. The evidence of the existence of an impacted fi-acture 
of the cervix femoris is of a negative rather than of a positive clia- 
racter, and may be thus briefly stated. 1, Slight shortening of the 
limb. 2. SUglit eversionof thefoot. 3. Absence of crepitus. 4. Great 
difficulty in all cases, and in the majority of instances an impossi- 
bility, of removing the shortening of the limb by extension ; and 
lastly, less loss of power than in other forms of fracture of the neck 
of the femur. 

With respect to the anatomical characters of tlie impacted 
fracture, we usually find tliat when the neck of the bone is broken 
transversely with respect to the direction of its axis, the superior 
fragment is simply implanted in the cancellated tissue of tlie in- 
ferior, without any interlocking of the broken surfaces ; but occa- 
sionally we meet with cases in which the irregularity of the line 
of fracture is such, that the fragments become interlocked, or, as it 
were, dovetailed together, as in Case No. xli. The latter form of 
impaction may occur in cases both of extracapsular and of intra- 
capsular fractures, but the former can only happen when the frac- 
ture is external to the capsule ; for the relative size of the frag- 
ments in the intracapsular fracture is such, that the one could 
not be received into the other: hence, in these cases we find a 
dovetaihng together of the fragments rather than impaction, the 
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broken surface of each fragment presenting eminences and de- 
preBsiona which mutually accoinino^late one another," 

In all the examples of impacted fractures of the neck of the 
femur within the capsule, which I have had opportunities of exa- 
naining, the anatomical characters of the injury, and the relative 
position of the fragments, have been strikingly similar ; the head 
of the bone sunk below its natural level; its superior surface lying 
nearly in the same horizontal plane with the summit of the tro- 
chanter major; the inferior or internal portion of the upper over- 
lapping the lower fragment ; and the superior or external part of 
the latter rising above the level of the corona of the head of the 
bone, and frequently overlapping its cartilaginous surface (see 
case No. LVlll,) When a vertical section ia made through the head 
and neck of the bone, and through 
the trochanters, the line of fracture 
ia seen taking an imdulatingcoittse, 
the broken aurface of the upper 
fragment presenting, near its cen- 
tre, a kind of dentiform process, 
which buries itself, as it were, in 
the cancelli of the lower fragment, 
while thecompact tissue of the arch 
of the latter penetrates the reticu- 
lar structure of the liead of the 
bone.t I had an opportunity of ex- 
amining, in the "Musee Dupuy- 

tren," the specimen illustrated by the annexed wood cut, but could 
not learn tlie history connected with it. It was an example oi' 
fracture within the capsule, at the line of junction of the head 

* " L'Bngrtnemeut ilea fhagmEos a'observe moins eoaveiit peut-6trB dana la ftactura 
intro-capsaUire, que dans la Trai^uis eKtra-capsul^re. OpeadsiiC Je I'ai observe plu- 
aeura leas ; ilana un cas de ftactuie intnt-cupsulains du col, obaervf sur uii uliilte tr^B 
Tlgoreux, j'oi trouv£ un engrSnement r^iprnqufl faring aina qu'El euitu : 1b fragment 
aupirieure et la fragmont inff rieure pr6flcntaipQl chacune une cavil6 et nne avaace osaeuse ; 
Uoaviti del'iui reeevait Tavance de rauCre et rfdproquBraent j I'eiigrtnement 6tait tel 
qa'il y avail immabilitfi compUt*." — Cruneilhier, Liv. xkvl 

t Par suite de cu mouveraent de il^acente dc la UU, la partie iaSrieurde aa surfaco 
IVaetnrfe a ceasj de comapoadre au cul du femar; et r^pcuquemeat la partis aupfrieure 
de la aurlacc IVactur^e du col, abandona^e par U tete, eat Ubre, et sa prf aenla i no oox re- 
gards de I'obscrvateur." — Miaie Dupuyir™ : pvblii an Mom de la Faenlli. Tome premier. 
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with the neck of the femur. The head of the bone had sunk 
below its natural level, its upper surface being in the same 
horizontal plane with the aumniit of the trochanter major; the 
line of fractme was undulating; inferiorlj the compact tissue of 
the lower fragment had penetrated the cancellated structure of 
the head of the bone, while, at the upper part, the lower fragment 
overlapped the superior. The fragments thus mutually supported 
each other. They were closely united by an exceedingly dense, 
fibrous tissue. 

The distance to which the superior fragment, in cases of 
extracapsular fractures, is driven into the eancelli of the shaft, 
varies considerably. In some cases (No. lit.) it does not exceed 
a few lines, while in other instances the broken surface of the 
upper fragment is in contact with the compact structure of the 
outer wall of the trochanter (No. xlvii.) ; and if the force applied 
be very great, this layer of compact tissue may itself be broken, 
and then the neck ol'the bone is found in contact with the ten- 
don of the glutiBUS maximua, or with the bursa which separates 
that muscle from the great trochanter (No. xlvi.) The same 
variety is to be noticed with respect to tlie angle which the 
broken cervix forms with the shaft of the femur. In some few 
cases it deviates but httle from the natural angle (No. LI.), and 
sometimes, although rarely, it forms an acute angle with the shaft 
(No. L.) ; but in the majority of instances the Iragmenta are placed 
at right angles with each other (No. slvh.) This deviation from 
the natural angle is not, however, the only displacement which 
the neck of the bone suffers in cases of impacted fractures ; for in 
numerous examples of this injury the neck forms with the shaft 
of the femur, an angle salient in front, the axis of the broken 
cervix being directed backwards instead of forwards; in some 
cases this displacement is carried to such an extent that the ante- 
rior surface of the neck of the bone, together with the anterior 
portion of its broken surface, is placed in front of the shaft, the 
posterior part of the fractured surface alone being imbedded in 
the cancellated tissue between the trochanters ; the back of the 
neck of the bone, in such cases, is found resting against the pos- 
terior intertrochanteric ridge. This alteration in the axis of the 
neck depends principally upon the direction in which the force 
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which has produced the Jmcture has been applied, and in such 
ioBtances the eyereion of the foot will be greater than ib usual m 
cases of impacted fracture ; while, upon the other hand, when 
the cotyloid fragment ia implanted in the shaft m such a manner 
as to leave the greater part of the inferior fragment m Iront of it, 
the everaion of the foot will not only be less than usual, but may 
even be altogether absent, and inversion is the usual position of 
the foot in such cases.* 

There is a very remarkable variety of the impacted fracture 
external to the capsule, of which I have 'seen but one e^^ample 
in this the lower fragment penetrates a short distance into the 
cancellated tissue of the superior, the reverse of what generally 
happens. The shaft of the bone being drawn upwards when the 
fracture occurs, and the neck of the femur being driven down- 
wards, the angle formed where the infenor extremity of the 
broken surface of the lower fragment meets the inteinal margin 
of the shaft, penetrates the lower portion ot the reticular tissue of 




the upper fragment: this tisane is thus brought into contact with 
the external or superficial surface of the compact structure of the 
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inner wall of tLe etaft of the femur, while the upper p&rt oTfl 
broken eur&ce of the cervix reete upon the lower portion of the 
Bur&c« of the lower fragment. An example of this singular form 
of impacted fracture has been delineated by Mr. King.* Its occur- 
rence must depend upon the direction in which the force which 
broke the bone waa applied, but, unfortunately, I am not in poa- 
scBsion oi' the history of the specimen represented in the pre- 
ceding woo<i-cut8. The fracture, in this instance, has been wholly 
imilcd by bone, and a profusion of osseous matter has been de- 
. poBited around the fragments. 

■ In alluding to the history of the extracapsular iracture of the 
'neck of tiie femur, accompanied with invagination of the supe- 
rioi' fragment, it haa been already mentioned that a second frac- 
ture traverses the posterior intertrochanteric space: in general, 
the existence of this second lesion of the bone is only revealed by 
post mortem examination, for the tendinous and fibrous struc- 
tures which invest the whole of the trochanteric region usually 
remain uninjured; the detached portion of the trochanter, there- 
fore, moves with the shal't of the femur, and crepitus cannot be 
elicited ; to use the words of Chassatgnac : " Quelquefois, malgre 
la fracture du col du femur, avec separation du trochanter, ce 
dernier, conservant des connexions asses resistantes avec le corps 
de I'oB au moyen du perioste, que n'a pas ete dechire, se meut 
flimultanement avec le femur, quand on exerce une traction sur 
la partie inierieure du membre." 

When we have opportunities of examining anatomically spe- 
cimens of impoetcd iracture of the neck of the femur external 
to the capsule, some months after the occurrence ol'the injury, 
wc usually find that irregular massea of hone have been depo- 
sited in the vicinity of the trochanters and their connecting Unes ; 
these bony growths are sometimes very exuberant. They encircle 
the nock of the lemur to a variable extent, but are to he found 
f in greatest quantity along the posterior intertrochanteric line, 
».«toept, perhaps, in those cases in which the anterior part of the 
P^lnoken surface of the neck of the bono projects in front of the 
fi'Shat^ or when, as sometimes happens, the anterior part of tlie 

• CydopwUji of Surgery, uttole " Fractures." 
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lower fragment has been broken off from tlie shaft ; tlie bony ma- 
terial is then deposited freely along the anterior lino. 





These exostotic growths have not escaped the attention of pa- 
thologiata, but it has appeared to itie that the purpose which they 
are intended to serve, and the true object of their formatjon, 
Iiave been altogether mistaken. They have been described as 
being simply additions made to the trochanters, and their con- 
necting lines, by which a species of socket is formed to receive 
the neck of the bone, the acetabulum supported, and the indivi- 
dual enabled to bear his weight upon the injured limb : they have 
been supposed to be merely provisions adopted by nature for the 
support of the weight of the body " Quelqnefois la nature dis- 
pose avec une sorte d'intelligence ces ossifications, de manlere a 
les rendrc propres a consolider rarticulation accidentelle. Tela 
sont les cas ou dcs anneaux osseux completes ou incompletes, pro- 
venant de la base du col ou des trochanters, ou formant un sourcil 
avance a la partle superieure de la cavite cotyloide, invaginent 
pour ainsi dire lafausse articulation. Tel est encore ce cas com- 
munique par Powel a S. A. Cooper."* These observations of 
Vidal are, perhaps, correct, as far as they apply to cases of frac- 
ture within the capsular ligament ; but in tlie instance to which he 
has referred, as recorded by Sir Astley Cooper, the fracture was 
external to the capsule and impacted. " The neck of the femur 
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had been broken at its junction withtlie body of the bone, and had 
been forced into the cancellated structure between the trochanter 
major and trochanter minor, where it had been united with the 
cancelU. But the most curious circumstance in this dissection was, 
that, in order to give the support which the body required for a limb 
in such a state, an addition had been made to tlte trochanter major and 
trochanter minor, by which means Hiey rested against the acetabulum, 
and in every slight change of position wauM give an opportunity /<»• tlte 
weight of the body being supported by these processes resting against 
the osinnominaium."'* Mr. Adama also has observed, " The lesser 
trochanter, ia most of the cases which we have observed, was 
greatly increased by bony depositions, and became a prop to sup- 
port the head; and it is probable that, in these cases, the aceta- 
bulum Is propped up by the growths of bone from the shaft of 
the femur."f 

After an attentive consideration of this subject, and a careful 
examination of a great number of specimens of the impacted 
extracapsular fracture, with a view to ascertain the truth or fal- 
lacy of this doctrine, it appears to me that the mechanical sup- 
port of the head and neck of the femur, and of the acetabulum, 
ia neither the sole, nor even the principal object intended to be 
accomplished by the deposition of these irregular masses of bone ; 
in general they are less copiously deposited below the neck of the 
bone than elsewhere ; they are most luxuriant about the back of 
the trochanters and the posterior intertrochanteric space, and are' 
usually proportionate in amount to the extent of the lesion which 
the trochanters have suffered : when the trochanter major is merely, 
as it were, apHt, or fissured, its fibrous coverings remaining entire, 
and the broken surfaces directly confronted to each other, the 
quantity of new bone is exceedingly small, while, upon the other 
hand, it is abundant when a large portion of the trochanter 
is broken off and displaced, in consequence of the laceration 
of the fibrous tissues which invest this region; and finally, these 
I oBBeoua depositions are most exuberant when the trochanters 

^^■rue comminuted, and the iragments displaced both £:om the 
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' Sir A. CkiopeF od Dislocatiana, Ecc, page ISO, plate ii. fig. 1. 
t Todd's Cydopffidia, page 810. 
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Bbaft and ti-om each other. If to afford mechanical support 
to the pelvia were the true object of their tbrmation, surely we 




should expect to find them more frequently than we do in cases 
of fracture within the capsule, for it ia in such cases that this 
mode of support is moat necessary ; but although it is no doubt 
true that in many of these cases they are present, it is equally 
true that in the great majority of intracapsular fractures they are 
never formed, whereas in almost all cases of intracapsular impacted 
fractures, where the patient survives the accident a sulBcient 
length of time, bony matter is deposited in greater or less quan- 
tity ; and yet, in these cases, the circumstance of the neck of the 
bone being impacted in the shaft, Tenders less necessary the me- 
chanical support which these adventitious growths have been sup- 
posed to afford; and although I am willing to admit, that when 
very exuberant they may afford support to tlie neck of the bone 
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and to the pelvia, yet I feel convinced that such is not the ohject 
lor the attainment of which tliey are deposited ; the final cause of 
their formation ia the union of the fracture already described aa 
traversing the intertrochanteric space, and the constant exist- 
ence of which, in cases of extracapsular impacted fractures, has 
been overlooked by the generality of writers. 

When the patient survives the accident sufficiently long, bony 
consolidation takes place between the opposed surfaces of the im- 
pacted cervix and of the shiLft, but this union is never accom- 
plished with so much facility, or at bo early a period, as that of 
the fracture through the trochanter; the latter I have frequently 
found united firmly by bone, white the neck of the femur has, 
upon being left for some time in water, become loose in the cavity 
which it liad formed for itself between the trochanters: in these 
coses the bond of union between the cer\-ix and the shaft ia gene- 
rally a cartilaginous, or fibro-oartllaginous, structure of extreme 
density and great strength, and which, along with the mechani- 
cal support resulting from the impaction, enables the patient to 
bear his weight upon the limb before the osseous union of the 
cervix with the shaft has been accomplished. 

When the neck of the femur is broken external to the capsule, 
the lino of fracture is usually transverse with respect to the direc- 
tion of the axis of the neck, but in some instances the fracture 
passes downwards and outwards so obliquely that a portion of the 
great trochanter remains connected with the upper fragment, while 
in other cases the obliquity is in the reverse direction ; and Vidal 
mentions his having seen one instance in which the obliquity 
downwards and inwards was such, that the trochanter minor re- 
mained with the superior fmgment ; such cases are, however, 
correctly speaking, examples of fracture through the trochanter, 
rather than of the neck of the bone. The extracapsular fracture 
is frequently accompanied by extensive ecchymosis, and upon 
post mortem examination we occasionally find that the effused 
blood has separated from each other the muscles of the thigh, 
even as low as the kuee-joiul; the surfaces of the fracture bleed 
freely, and iu recent cases wo find clots of blood occupying the 
space or cavity circumscribed by the fragments of the shattered 
bone. The hfemorrhage from the lacerated vessels of the cancel- 
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lated tissue is sometimes very profuse, causing great tumei'acdon 
and excessive pain ; and Cniveilhier lias recorded an instance in 
which the patient sunk upon the fifth day after the receipt of the 
injury, apparently in consequence of the profuse bleeding which 
took place, from the source just aUuded to. 



ANATOMICAL CHAEACTEBS OF FRACTL'BES OF THB KFCK OF THE 
FEMUR, WITHIN THE CAPSULAR LIGAMENT. 

In recent cases of intracapsular fractures of the neck of the 
femur, there are but few phenomena worthy of notice revealed by 
the anatomical examination of the joint ; indeed the only one 
whicli deserves more than a passing notice has reference to the 
conditiou of the cervical ligament, but this subject has already 
been alluded to at sufficient length. There is generally observed & 
preternatural amount of vascularity of the synovial membrane, 
and in some cases a small quantity of blood is found within the 
capsule, and sometimes coagulable lymph is seen adherent to the 
internal surface of the capsular ligament ; the surfeoes of the frac- 
ture are themselves sometimes covered by a layer of lymph, which 
can be drawn out into delicate bands by gently separating the 
fragments from one another. 

In those cases, however, in which the injury has happened 
many years before the death of the patient, the morbid appear- 
ances are as remarkable as they are varied. The capsular liga- 
ment is usually greatly increased in thickuees, and occasionally 
osseous matter is deposited in its structure. I have seen only 
one example in which it was extensively lacerated, but in 
several instances of oblique fracture have found it perforated 
by the sharp extremity of the upper fragment; and the late Mr. 
Colles has recorded a case in which a sharp projecting splinter, 
belonging to the upper fragment, pierced the front of the capsule 
and the bursa, which is here placed, connected with the psoas 
muscle, the tendon of which appeared as ii' unravelled in its tex- 
ture, or split into a niimber of softened tendinous threads. The 
synovial membrane also is usually thicker tlian in the normal 
slate, and lymph is deposited upon its surface, not only where it 
lines tlie interior of the capsule, but also where it is reflected upon 
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the neck of the i'eniur ; in aonie cases the lymph, although formed 
into an organized membrane, doea not constitute the medium of 
any adhesion, but hongs in fimbriated masses (No. xiir.), similar 
to those seen in this articulation in cases of chronic rheumatic arth- 
ritis ; but in numerous examples it forms adhesions of great strength 
between the opposed synovial structures, and also between these 
and the broken structure of the upper fragment, and sometimes 
both fragments are thus connected to the capsule and to each 
other (No. xxiii.). 

The synovial membrane sometimes presents the anatomical 
characters of acute inflammation, but in general the lymph which 
we find effused is the product of chronic rather than acute syno- 
vitis ; nevertheless, it occasionally happens tliat not only the 
fibrous and synovial structures, which enter into the composi- 
tion of the joint, become the seat of acute inflammation, but 
even acute osteitis is established, and the capsule rapidly be- 
comes distended with lymph and purulent matter. These gene- 
rally fatal consequences are most likely to ensue, however, while 
the injury is recent, and their occurrence is most to be dreaded in 
those individuals whose constitution, either from intemperance or 
any other cause, is at the time favourable to the production of dif- 
fiise inflammation. In general the head of the femur preserves 
its globular form, and is moveable in its socket, but sometimes it 
becomes adherent to the acetabulum, and the opposed cartilaginous 
surfaces are found invested with a false membrane, which consti- 
tutes the bond of union, and beneath which the cartilage of the 
head of the bone is found differing but little from its normal state ; 
or else (in very old cases) the layer of cartilage being removed, 
the osseous surfaces of the head of the femur and of the acetabu- 
lum become closely joined to each other by a dense fibrous struc- 
ture, and a false anchylosis is established ; in some rai'e cases, an 
organized membrane covers the head of the femur, and also the 
acetabulum, and yet no union takes place between the two opposed 
vascular surfaj^es. The ligamentum teres generally remains unal- 
tered in its texture, but sometimes it appears, as it were, unra- 
velled, and resembles a cellular more than a ligamentous struc- 
ture. 

The superior fragment of the broken cervi.x usually disappears 
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to the level of the brim ol' the acetabulum, either in consequence of 
the action of the absorbent vessels, or by tlie friction of the broken 
surfaces, or perhaps it is due to a combination of both these causes. 
The absorption, however, sometimes extends much further ; I have 
seen half of the globular head of the bone thus removed, and a 
case has been recorded in which the head of the bone was com- 
pletely absorbed. In some cases its lower surface becomes uni- 
formly concave, and a shallow socket, as it were, is formed, into 
which the upper end of the lower fragment is received; or the 
upper fragment may present both a concavity and a convexity, 
which are adapted to a corresponding eminence and depression 
upon the surface of the lower fragTnent, and the relative position 
of which depends upon the original direction of the fracture. In 
a few rare examples the lower surface of the cotyloid fragment 
presents an uniform convexity, which is received into a. very 
superficial and shallow socket, formed in the condensed cancel- 
lated structure between the trochanters, the femoral fragment 
having been absorbed. The case of Patrick Doolan (No. xi.) 
affords a good example of this condition of the fragments, the 
superior of which was united by membranous anchylosis to the 
acetabulun, while the lower surface of this fragment represented 
the half of a sphere ; the neck of the bone had entirely disap- 
peared, and a shallow cup was hollowed out in the space between 
the trochanters, to receive the convex surface of the upper frag- 
ment r both these surfaces possessed the hardnras of ivory and the 
polish of enamel. 

In old cases the femoral fragment is likewise absorbed to 
a greater or less extent ; sometimes it disappears entirely to its 
base, and the portion of the shaft, from which, in the normal 
state, it springs, presents a smooth and even surface, limited by 
the trochanters and their connecting lines (Nos. xix. and xx.) 
In general the two portions of the bone move freely upon each 
other, but in not a few instances they are united by a ligamentous 
or fibrous structure, the result of the deposition of lymph : this dense 
tissue is sometimes formed over the entire surface of each fragment, 
maintaining them in close apposition, and preventing effectually 
the free motion of one upon the other ; but very frequently we 
find that the material of this union has been formed only at one 
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with the neck of the femur. The head of the bone had sunk 
below its natural level, its upper surface being in the same 
horizontal plane with the summit of the trochanter major; the 
line of fracture was undulating; inferiorly the compact tissue of 
the lower fragment had penetrated the cancellated structure of 
the head of the bone, while, at the upper part, the lower fragment 
overlapped the superior. The fragments thus mutually supported 
each other. They were closely imited by an exceedingly dense, 
fibrous tissue. 

The distance to which the superior fragment, in cases of 
extracapsular fractures, is driven into the cancelli of the shaft, 
varies considerably. In some cases (No. Ln.) it does not exceed 
a few lines, while in other instances the broken surface of the 
upper fragment is in contact with the compact structure of the 
outer wall of the trochanter (No. xlvii.) ; and if the force applied 
be very great, this layer of compact tissue may itself be broken, 
and then the neck of the bone is found in contact with the ten- 
don of the glutaeus maximus, or with the bursa which separates 
that muscle from the great trochanter (No. xlvi.) The same 
variety is to be noticed with respect to the angle which the 
broken cervix forms with the shaft of the femur. In some few 
cases it deviates but little from the natural angle (No. Li.), and 
sometimes, although rarely, it forms an acute angle with the shaft 
(No. L.) ; but in the majority of instances the fragments are placed 
at right angles with each other (No. xlvii.) This deviation from 
the natural angle is not, however, the only displacement which 
the neck of the bone suffers in cases of impacted fractures ; for in 
numerous examples of this injury the neck forms with the shaft 
of the femur, an angle salient in front, the axis of the broken 
cervix being directed backwards instead of forwards: in some 
cases this displacement is carried to such an extent that the ante- 
rior surface of the neck of the bone, together with the anterior 
portion of its broken surface, is placed in front of the shaft, the 
posterior part of the fractured surface alone being imbedded in 
the cancellated tissue between the trochanters ; the back of the 
neck of the bone, in such cases, is found resting against the pos- 
terior intertrochanteric ridge. This alteration in the axis of the 
neck depends principally upon the direction in which the force 
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occurrence in cases of fracture witHn the capsular ligament, and 
the latter has described the Bymptoms and the morbid appear- 
ances supposed to characterize it in extracapsular fractures. In 
the article upon the "Abnormal Conditions of the Hip-joint," pub- 
lished in the Cyclopedia of Anatomy, Mr. Adams, when speak- 
ing of the impacted fracture, remarks : " In general the fracture 
is complete of the compa<;t and reticular tissue of the neck of the 
bone, and the upper fragment is wedged into the lower, as is the 
fang of a tooth into its alveolus; but cases, we believe, have 
occurred, in which the fracture of the cervix femoria was incom- 
plete, and had engaged merely the under stratum of the compact 
tissue of the neck of the i'eraur. To comprehend well what 
occurs in the partial, as well as in the impacted fracture, we 
should attend a little to the normal anatomy of the interior of 
tho cervix femoris, and the disposition of the compact and reti- 
cular tissue. Let us make a vertical section through the neck of 




a healthy femur, in the direction of its long axis, and continue 
it down through the shaft of the dry bone, the section leaving 
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inner wall of the shaft of the femur, while the upper part of the 
broken surface of the cervix rests upon the lower portion of the 
surface of the lower fragment. An example of this singular form 
of impacted fracture has been delineated by Mr. King.* Its occur- 
rence must depend upon the direction in which the force which 
broke the bone was applied, but, imfortunately, I am not in pos- 
session of the history of the specimen represented in the pre- 
ceding wood-cuts. The fracture, in this instance, has been wholly 
united by bone, and a profusion of osseous matter has been de- 
posited around the fragments. 

In alluding to the history of the extracapsular fracture of the 
neck of the femur, accompanied with invagination of the supe- 
rior fragment, it has been already mentioned that a second frac- 
ture traverses the posterior intertrochanteric space: in general, 
the existence of this second lesion of the bone is only revealed by 
post mortem examination, for the tendinous and fibrous struc- 
tures which invest the whole of the trochanteric region usually 
remain uninjured ; the detached portion of the trochanter, there- 
fore, moves with the shaft of the femur, and crepitus cannot be 
elicited : to use the words of Chassaignac : " Quelquefois, malgre 
la fracture du col du femur, avec separation du trochanter, ce 
dernier, conservant des connexions asses resistantes avec le corps 
de Tos au moyen du perioste, que n'a pas ete dechire, se meut 
simultanement avec le femur, quand on exerce ime traction sur 
la partie inferieure du membre." 

When we have opportunities of examining anatomically spe- 
cimens of impacted fracture of the neck of the femur external 
to the capsule, some months after the occurrence of the injury, 
we usually find that irregular masses of bone have been depo- 
sited in the vicinity of the trochanters and their connecting lines : 
these bony growths are sometimes very exuberant. They encircle 
the neck of the femur to a variable extent, but are to be found 
in greatest quantity along the posterior intertrochanteric line, 
except, perhaps, in those cases in which the anterior part of the 
broken surface of the neck of the bone projects in front of the 
shaft, or when, as sometimes happens, the anterior part of the 

* Cyclopaedia of Surgery, article " Fractures." 
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lower fragment has beon broken off from the shaft ; the bony ma- 
terial 13 then deposited freely along the anterior line. 




These exostoUc growths have not escaped the attention of pa- 
thologists, but it has appeared to me that the ;purpose which they 
are intended to serve, and the true object of their formation, 
have been altogether mistaken. They have been described as , 
being simply additions made to the trochanters, and their c 
necting lines, by which a species of socket is formed to receive I 
the neck of the bone, the acetabulum supported, and the indivi- 
dual enabled to bear bis weight upon the injured limb: they have 
been supposed to be merely provisions adopted by nature for the 
support of the weight of the body. " Quelquefois la nature dis- 
pose avec une sorte d'intelligcnce cos ossifications, de maniere a 
lea rendre propres a consolider I'articulation aecidenteile. Tela 
sontles casou des anneaux osseux completes ou incompletes, pro- 
venant de la base du col ou des trochanters, ou formant un sourcil 
avancc a la partic superieure dc la cavite cotyloide, invaginent 
pour ainsi dire la fausse articulation. Tel est encore ce cas com- 
munique par Powel a S. A. Cooper,"* These observations of 
Vidal are, perhaps, correct, as far as they apply to cases of frac- 
ture within the capsular ligament ; but in the instance to which he 
has referred, as recorded by Sir Astley Cooper, the fracture was 
external to the capsule and impacted. " The neck of the femui f 

' TcHitf dc Pathologie E^zUnw. Par Aug. Vidal (De Caaaii), t. IL 
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had been broken at its junction with the body of the bone, and had 
been forced into the cancellated structure between the trochanter 
major and trochanter minor, where it had been united with the 
cancelli. But the most curious circumstance in this dissection was, 
that, in order to give the support which the body required for a limb 
in such a state, an addition had been made to the trochanter major and 
trochanter minor, by which means they rested against the acetabidum, 
and in every dight change of position would give an opportunity for the 
weight of the body being supported by these processes resting against 
the OS innominatmn,^* Mr. Adams also has observed, " The lesser 
trochanter, in most of the cases which we have observed, was 
greatly increased by bony depositions, and became a prop to sup- 
port the head ; and it is probable that, in these cases, the aceta- 
bulum is propped up by the growths of bone from the shaft of 

the femur."t 

After an attentive consideration of this subject, and a careful 
examination of a great number of specimens of the impacted 
extracapsular fracture, with a view to ascertain the truth or fal- 
lacy of this doctrine, it appears to me that the mechanical sup- 
port of the head and neck of the femur, and of the acetabulum, 
is neither the sole, nor even the principal object intended to be 
accomplished by the deposition of these irregular masses of bone ; 
in general they are less copiously deposited below the neck of the 
bone than elsewhere ; they are most luxuriant about the back of 
the trochanters and the posterior intertrochanteric space, and are^ 
usually proportionate in amount to the extent of the lesion which 
the trochanters have suffered : when the trochanter major is merely, 
as it were, split, or fissured, its fibrous coverings remaining entire, 
and the broken surfaces directly confronted to each other, the 
quantity of new bone is exceedingly small, while, upon the other 
hand, it is abundant when a large portion of the trochanter 
is broken off and displaced, in consequence of the laceration 
of the fibrous tissues which invest this region ; and finally, these 
osseous depositions are most exuberant when the trochanters 
are comminuted, and the fragments displaced both ifrom the 



* Sir A. Cooper on Dislocations, &&, page 160, plate ii. fig. 1. 
t Todd's Cydopsedia, page 810. 
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»halt and from each other. If to afford mechanical support ' 
to the pelvis were the true object of their formation, surely ■v 




should expect to find them mure frequently thau we do in cases I 
of fracture within the capsule, for it is in such cases that thia I 
mode of support is most necessary; but although it is no doubt ' 
true that in many of these cases they are present, it is equally 
true that in the great majority of intracapsular fractures they a 
never formed, whereas in almost ail cases of intracapsular impacted 
fractures, where the patient survives the accident a sufficient J 
length of time, bony matter is deposited in greater or less quan- 1 
tlty ; and yet, in these cases, the circumstance of the neck of thai 
bone being impacted in the shaft, renders less necessary the me-l 
chanjcal support which these adventitious growths have been sup-B 
posed to affi)rd; and although I am willing to admit, that whenij 
very exuberant they may afford support to the neck of the bone^ 
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and to the pelvis, yet I feel convinced that such is not the object 
for the attainment of which they are deposited ; the final cause of 
their formation is the union of the fracture already described as 
traversing the intertrochanteric space, and the constant exist- 
ence of which, in cases of extracapsular impacted firactures, has 
been overlooked by the generality of writers. 

When the patient survives the accident sufficiently long, bony 
consolidation takes place between the opposed surfaces of the im- 
pacted cervix and of the shaft, but this union is never accom- 
plished with so much facility, or at so early a period, as that of 
the fracture through the trochanter ; the latter I have frequently 
found united firmly by bone, while the neck of the femur has, 
upon being left for some time in water, become loose in the cavity 
which it had formed for itself between the trochanters : in these 
cases the bond of union between the cervix and the shaft is gene- 
rally a cartilaginous, or fibro-cartllaginous, structure of extreme 
density and great strength, and which, along with the mechani- 
cal support resulting from the impaction, enables the patient to 
bear his weight upon the limb before the osseous union of the 
cervix with the shaft has been accomplished. 

When the neck of the femur is broken external to the capsule, 
the line of fracture is usually transverse with respect to the direc- 
tion of the axis of the neck, but in some instances the fracture 
passes downwards and outwards so obliquely that a portion of the 
great trochanter remains connected with the upper fragment, while 
in other cases the obliquity is in the reverse direction ; and Vidal 
mentions his having seen one instance in which the obliquity 
downwards and inwards was such, that the trochanter minor re- 
mained with the superior fragment ; such cases are, however, 
correctly speaking, examples of fracture through the trochanter, 
rather than of the neck of the bone. The extracapsular fracture 
is frequently accompanied by extensive ecchymosis, and upon 
post mortem examination we occasionally find that the effused 
blood has separated from each other the muscles of the thigh, 
even as low as the knee-joint; the surfaces of the fracture bleed 
freely, and in recent cases we find clots of blood occupying the 
space or cavity circumscribed by the fragments of the shattered 
bone. The haemorrhage from the lacerated vessels of the cancel- 
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lated tissue is sometimes very profuse, causing great tumefaction 
and excessive pain ; and Cruveilliier has recorded an instance in 
which the patient sunk upon the fifth day after the receipt of the 
injury, apparently in consequence of the profuse bleeding which 
took place, from the source just alluded to. 



ANATOMICAL CHARACTERS OF FRACTURES OF THE NECK OF THE 
FEMUR, WITHIN THE CAPSULAR LIGAMENT. 

In recent cases of intracapsular fractures of the neck of the 
femur, there are but few phenomena worthy of notice revealed by 
the anatomical examination of the joint ; indeed the only one 
which deserves more than a passing notice has reference to the 
condition of the cervical ligament, but this subject has already 
been alluded to at sufficient length. There is generally observed a 
preternatural amount of vascularity of the synovial membrane, 
and in some cases a small quantity of blood is found within the 
capsule, and sometimes coagulable lymph is seen adherent to the 
internal surface of the capsular ligament; the surfaces of the frac- 
ture are themselves sometimes covered by a layer of lymph, which 
can be drawn out into delicate bands by gently separating the 
fragments from one another. 

In those cases, however, in which the injury has happened 
many years before the death of the patient, the morbid appear- 
ances are as remarkable as they are varied. The capsular liga- 
ment is usually greatly increased in thickness, and occasionally 
osseous matter is deposited in its structure. I have seen only 
one example in which it was extensively lacerated, but in 
several instances of oblique fracture have found it perforated 
by the sharp extremity of the upper fragment ; and the late Mr. 
CoUes has recorded a case in which a sharp projecting splinter, 
belonging to the upper fragment, pierced the front of the capsule 
and the bursa, which is here placed, connected with the psoas 
muscle, the tendon of which appeared as if unravelled in its tex- 
ture, or split into a number of softened tendinous threads. The 
synovial membrane also is usually thicker than in the normal 
state, and lymph is deposited upon its surface, not only where it 
lines the interior of the capsule, but also where it is reflected upon 
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the neck of the femur ; in some cases the lymph, although formed 
into an organized membrane, does not constitute the medium of 
any adhesion, but hangs in fimbriated masses (No. xiii.), similar 
to those seen in this articulation in cases of chronic rheumatic arth- 
ritis ; but in numerous examples it forms adhesions of great strength 
between the opposed synovial structures, and also between these 
and the broken structure of the upper fragment, and sometimes 
both fragments are thus connected to the capsule and to each 
other (No. xxiii.). 

The synovial membrane sometimes presents the anatomical 
characters of acute inflammation, but in general the Ijrmph which 
we find effused is the product of chronic rather than acute syno- 
vitis ; nevertheless, it occasionally happens that not only the 
fibrous and synovial structures, which enter into the composi- 
tion of the joint, become the seat of acute inflammation, but 
even acute osteitis is established, and the capsule rapidly be- 
comes distended with lymph and purulent matter. These gene- 
rally fatal consequences are most likely to ensue, however, while 
the injury is recent, and their occurrence is most to be dreaded in 
those individuals whose constitution, either from intemperance or 
any other cause, is at the time favourable to the production of dif- 
fuse inflammation. In general the head of the femur preserves 
its globular form, and is moveable in its socket, but sometimes it 
becomes adherent to the acetabulum, and the opposed cartilaginous 
surfaces are found invested with a false membrane, which consti- 
tutes the bond of union, and beneath which the cartilage of the 
head of the bone is found differing but little from its normal state ; 
or else (in very old cases) the layer of cartilage being removed, 
the osseous surfaces of the head of the femur and of the acetabu- 
lum become closely joined to each other by a dense fibrous struc- 
ture, and a false anchylosis is established ; in some rare cases, an 
organized membrane covers the head of the femur, and also the 
acetabulum, and yet no union takes place between the two opposed 
vascular surfaces. The ligamentimi teres generally remains unal- 
tered in its texture, but sometimes it appears, as it were, unra- 
velled, and resembles a cellular more than a ligamentous struc- 
ture. 

The superior fragment of the broken cervix usually disappears 
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to the level of the brim of the acetabulum, either in consequence of 
the action of the absorbent vessels, or by the friction of the broken 
surfaces, or perhaps it is due to a combination of both these causes. 
The absorption, however, sometimes extends much further ; I have 
seen half of the globular head of the bone thus removed, and a 
case has been recorded in which the head of the bone was com- 
pletely absorbed. In some cases its lower surface becomes uni- 
formly concave, and a shallow socket, as it were, is formed, into 
which the upper end of the lower fragment is received ; or the 
upper fragment may present both a concavity and a convexity, 
which are adapted to a corresponding eminence and depression 
upon the surface of the lower fragment, and the relative position 
of which depends upon the original direction of the fracture. In 
a few rare examples the lower surface of the cotyloid fragment 
presents an uniform convexity, which is received into a very 
superficial and shallow socket, formed in the condensed cancel- 
lated structure between the trochanters, the femoral fragment 
having been absorbed. The case of Patrick Doolan (No. xi.) 
affords a good example of this condition of the fragments, the 
superior of which was imited by membranous anchylosis to the 
acetabulun, while the lower surface of this firagment represented 
the half of a sphere ; the neck of the bone had entirely disap- 
peared, and a shallow cup was hollowed out in the space between 
the trochanters, to receive the convex surface of the upper frag- 
ment : both these surfaces possessed the hardness of ivory and the 
polish of enamel. 

In old cases the femoral fragment is likewise absorbed to 
a greater or less extent ; sometimes it disappears entirely to its 
base, and the portion of the shaft, from which, in the normal 
state, it springs, presents a smooth and even surface, limited by 
the trochanters and their connecting lines (Nos. xix. and xx.) 
In general the two portions of the bone move freely upon each 
other, but in not a few instances they are united by a ligamentous 
or fibrous structure, the result of the deposition of lymph : this dense 
tissue is sometimes formed over the entire surface of each fragment, 
maintaining them in close apposition, and preventing effectually 
the free motion of one upon the other ; but very frequently we 
find that the material of this union has been formed only at one 
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or two points ; In such cases the lower fragment enjoys a consider- 
able extent of motion, and the uniting medium becomes elongated 
into bands an inch or more in length. Occasionally the lower 
fragment suffers but little from absorption (although the fracture 
may have occurred many years before the death of the patient), 
its extremity merely becoming roimded, and presenting a smooth 
surface more or less convex. Portions of the compact structure 
along the posterior margin of one of the fragments, are frequently 
laid down upon the fractured surface and united to it ; it is 
comparatively rare to witness this phenomenon along the ante- 
rior margin of either fragment, and I believe that it takes place 
at the moment of the occurrence of the fracture, and that it is 
to be ascribed to the collision between the posterior margin of 
each fragment, consequent upon the rotation outwards of the in- 
ferior. 

The absorption of the lower fragment is sometimes effected 
with extraordinary rapidity; in case No. ix. the shortening of 
the limb, which immediately followed the receipt of the injury, 
was only a quarter of an inch, but after the expiration of six 
weeks it amounted to one inch and a half; and in case No. xii. 
the removal of the greater part of the neck of the bone was 
accomplished in less than a month. According as the absorp- 
tion proceeds, the shortening of course increases, and the trochan- 
ters are gradually approximated to the level of the acetabulum. 
We usually find that the broken surfaces, and all the structures 
which compose the false articulation, are lubricated by a viscous 
synovial fluid, in which flocculi of lymph are often seen, either 
free or attached to the synovial lining of the capsule, or of the 
neck of the bone : sometimes, but not frequently, we find what 
are usually termed foreign bodies, either free in the interior of 
the joint, or attached ; they are analogous to the foreign bodies 
found in the articulations in cases of chronic rheumatic arthritis. 



PARTIAL FRACTURE OF THE NECK OF THE FEMUR. 

A peculiar form of injury of the neck of the femur, termed 
*' Partial Fracture," has been described by the late Mr. CoUes, 
and also by Mr. Adams. The former author has spoken of its 
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occurrence in cases of fracture within the capsular ligament, and 
the latter Las described the symptoms and the morbid appear- 
ances supposed to characterize it in extracapsular fractures. In 
the article upon the "Abnormal Conditions of the Hip-joint," pub- 
lished in the Cyclopedia of Anatomy, Mr. Adams, when speak- 
ing of the impacted fracture, remarks : " In general the fracture 
is complete of the compact and reticular tissue of the neck of the 
bone, and the upper fragment is wedged into the lower, as is the 
iang of a tooth into its alveolus; but cases, we believe, have 
occurred, in which the fracture of the cervix femoris was incom- 
plete, and had engaged merely the imder stratum of the compact 
tissue of the neck of the femur. To comprehend well what 
occurs in the partial, as well as in the impacted fracture, we 
should attend a little to the normal anatomy of the interior of 
the cervix femoris, and the disposition of the compact and reti- 
ciilar tissue. Let us make a vertical section through the neck of 
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one-hall' of the lemur in front, and the other behind mtli the 
lesser trochanter, as has heen done in the healthy femur of a 
well-formed adult man, from which the adjoining figure has been 
taken. 

" This simple view shews us that the principal strength of the 
neck resides in the arch of compact tissue, which begins small 
where the globular head joins the under part of the neck, but 
which gradually enlarges downwards towards the lesser trochan- 
ter, and even so low as the middle of the femur, where it will be 
found to be nearly twice the breadth of the opposite wall of the 
shaft of the bone ; the compact structure which, scarcely thicker 
than a wafer, invests the entire bead of the upper part of the neck 
and trochanter, seems to have little reference to any design of 
imparting strength or resistance to this part of the bone. 

" When we fall, or leap from a height, on the feet or knees, the 
thin upper stratum of the neck, and the whole of the reticular 
tissue of the neck, will first receive, and probably yield somewhat 
to the weight, by which some of the force of tlie shock may be 
decomposed, but to the bony arch of compact tissue, to which we 
have alluded, must ultimately be referred any violence which the 
neck of the femur can receive from any impulse transmitted from 
above. 

" We seldom hear of a fracture of the neck of the femur occur- 
ring to a healthy adult, when he falls with violence on his feet 
oi knees, for the weight of the superincumbent body is thrown in 
the most favourable manner on the bony arch of compact tissue 
before alluded to, wliich, from its density and form, and strength 
derivable from both, it ia almost always able to resist; and even a 
fracture of the acetabulum, or rupture of the capsular ligament 
ajid dislocation, are accidents more likely to happen under such 
circumstances. 

" But, on the other hand, let us suppose a person to fall on the 
trochanter major, which is resisted by the ground, while the 
weight of the pelvis, &c., acting obliq^uely on the under surface 
of the neck, will have a tendency to bring the neck of the femur 
into a straight line with the shaft oi' the femur, or, in other words, 
to efface its obliqiuty, hence the compact tissue, so often alluded 
to, cracks across, and if no more happens for the present, we have 
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the simplest form of partial fracture of the neck of the feniur. 
The possibility of such an accident occurring implies that there 
13 toughness and tenacity enough of the material composing the 
reticular part of the neck of the femur to yield without breaking, 
of which there can be now no doubt entertained. 

" While circumstances are in this state, we can conceive the 
possibility of a patient being able to stand after such an accident^ 
or even to walk for some distance; and when examined by the 
surgeon, we can understand how the latter, as it has often hap- 
pened, might be deceived into the opinion that there was really 
no fracture. 

"Again, we can easily imagine bow, under auch circumstances, 
an awkward movement or a fall may render the fracture complete, 
or how, from a severe secondary injury, or even the continued 
action of the first impulse, somewhat varied in its direction, the 
broken neck of the femur could be wedged into the cancelli of 
the shaft. When we remove the femur, which has been the sub- 
ject of this partial fracture of its neck, and examine it, we shall 
uniformly find that its natural obliquity is lost, and that the head 
and neck of the bone are directed simply horizontally inwards, 
at right angles with the shaft. 

" Viewed posteriorly, the intertrochanteric line, in all the casea 
I have examined, seemed to have been the seat of osseous deposi- 
tions, and the interval between this and the head, which constitutes 
the back part of the neck, was diminished one-third. When we 
make a vertical section of the femur we observe that the compact 
structure at the upper part of the cervix, and the whole of the 
reticular tissue sliew not a trace of fracture, or any alteration ex- 
cept that of loss of obliquity ; but if we examine the compact arch 
of bony material which stretches from the lesser trochanter to the 
under part of the head, we find that this has been the seat of frao- 
ture, and that by a gradual, or sudden effort, it has been driven 
into the cancelli of the shaft of the femur, and with the compact 
tissue of the latter, forms a T-hkc disposition of these structures." 

In the preceding observations it appears to me that the author 
has furnished us with a concise, but, aa far as it extends, accurate 
description of the anatomical characters of those cases of impacted 
fracture of the neck of the femur, in which osseous union has 
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taken place; but however ingenjotia the remarks may be consi- 
dered, they certMnly afford no evidence of the occurrence of such 
an accident as partial fracture of the cervix femoris. 

It would, in my opinion, be impossible to establish the doc- 
trine in question, except by the examination of rec«i/ specimens; for 
in the ordinary impacted fracture, when a vertical section is made 
through the head, neck, and upper part of the shaft of the feraur, 
after bony union has been accomplished, the appearances are cer- 
tainly well calculated to mislead the judgment. The compact tissue 
of the concavity of the cervix forms, it is true, generally a right 
angle with that of the shaft ; but beyond this, as far as the interior 
of the bone is concerned, there is usually but little evidence of the 
upper portion of the bone having ever been the seat of fracture ; 
no line of callus indicates where the fracture traversed the reticu- 
lar tissue, nor does the compact structure which lines the upper 
part of the cervix exhibit any trace of fracture. But it is to be 
recollected that, in the impacted fracture, bony consolidation 
(when it does occur) takes place, not by the formation of callus, 
but by the direct union of the two osseous surfaces which are 
confronted to each other. It is, therefore, not to be wondered at 
that the reticular tissue, in such cases, should exhibit no Irace of 
fracture, when the parts are examined after osseous union has 
been for some time accomplished; and it is still less surprising 
that no evidence of injury is to be found in the compact tissue of 
the upper part of the neck of the bone, for the fracture in these 
oases is extracapsular, ajid altogether external to the commencement 
of t!ie line of compact structure in question ; it traverses the bone 
exactly where the neck springs from the shaft of the femur. 

But what appears to me to constitute incontestable proof that 
the cases upon which this eminent surgeon has founded his inge- 
nious theory should be looked upon as examples of the impacted 
and complete, rather than of the partial fracture of the neck of 
the femur, is to be found in the following passage: "Viewed 
poiterioTly, the inteHrochanleric liTie, in all the cases I have ex- 
amined, seemed to have been ike seat of osseoita depositions." Now, 
I think sufficient evidence has been already adduced to prove 
that these ossific deposits indicate that a fracture had traversed 
the posterior intcrtrochauleric space, and that such lesion is the 
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necessary result of an impacted fracture of tbe neck of the 
femiir: of what use would these osseous depositions be in such 
a situation, if nothing but the concavity/ oi the cervix had beea 
broken? Or is it probable that the fracture through the tro- 
chanter (which the osseous deposits prove to have existed, which 
is the second fracture in order of time, and which is the result 
of the impaction of the neck of the femur into the shal't), is it 
likely that this second fracture would result, when the force ap- 
plied was not sufficiently great even to break the neck of the 
bone entirely through ? 

It may also he remarked, that partial fracture is a form of 
injury to be looked for in the young subject, and most unhkely 
to occur at that period of life at which fracture of the neck of 
the femur takes place, and of all parts of the skeleton, the neck 
of the thigh bone appears to me the least liable to such an injury. 
That the case of Sherlock (No. xlviii.) has been considered 
as an example of partial fracture, may be inferred from the 
following description given of it by Mr. Adams, in the paper 
already alluded to : " Alicia Sherlock, oet. 64. Section of the 
head and neck of the femur, shewing fracture external to the 
capsule. The neck of the bone has sunk nearly to a right angle 
with the shaft. The compact gtnicture whicJt lines the conca- 
vity of the cervix has been broken, while the very thin stratum which 
invests the upper surface has gelded to the force tcithout breaking ; 
but the cervix has sunk into the cancellated texture of tie shaft 
at a right angle, and is now supported upon the lesser trochanter. 
There is no motion whatever between the broken surfaces, nor the 
stiff kiesi trace of fracture at the cenirai part of the neck of the bone. 
Exuberant growths of hone surrounded the seat of fraiiure, and con- 
tributed to form a kind of socket wliich received the superior 
fragment." 

Having recently examined this specimen with much care, 
and left the bone for about two hours in boiling water, I found 
that it separated into three distinct portions, the shaft, the cervix, 
and the trochanter; the fracture of the cervix was complete, and, 
as usual, a second fractiire had detached the trochanter ; for the 
union of this second lesion of the bone, the osseous matter alluded 
to had been deposited, but perfect bony union had not taken 
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place, althougli the patient survived tlie accident for fifti 
weeks. 

When it is considered that fracture of the neck of the fem 
curs at a period oi'life when the hones are not hkely to bend with- 
out breaking, and that in all the cases of supposed partial fracture, 
external to the capsule, there has been unequivocal testimony of 
the existence of a fracture of the trochanter; bearing in recollec- 
tion, also, the fallacy of adducing, in support of the theory, the 
circumstance of there being no solution of continuity in 
pact tissue of the upper portion of the neck of the femur; and 
having found by actual examination of the specimens, in some of 
the cases adduced, that the fracture of the cervix was complete, 
and the trochanter likewise broken, we cannot avoid arriving at 
the conclusion, that the doctrine of partial fracture of the cervix 
femoris has not been established. 

In the cases described as examples of partial fracture, by 
the late Mr. Colles, tlie injury, as already mentioned, was within 
the capsulai' ligament.* In case No. Vil. the fractiui; was trans- 
verse, and close to the head of the femur. The fracture was 
incomplete, for the external bony coating of the neck of the 
femur remained unbroken for nearly half the circumference of the 
bone at its posterior part, and was reduced to the softness and 
whiteness of cartilage. To the internal si;rface of tliis unbroken 
portion adkered many bony fragments of different sizes, which by 
the violence of the fracture appeared to have been torn away from 
the reticular substance of the bone. In case No. viii, the fracture 
was also transverse, and close to the head of the bone, but towards 
the posterior part of the neck the two pieces of bone remained con- 
nected with each other by a broad band of the external coating of 
the neck, which was unbroken ; this band was not less than an inch 
in breadth; itwas palbably a continuation of the external coating 
of the bone; its interna! surface was as rough as a piece of coarse 
Band-paper, in consequence of small particles of the cancellated 
tissue of the bone remaining attached to it, 

I have never seen an example of fracture of the neck of the 
femur, the anatomical characters of which exactly corresponded 
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wiih those described by Mr. CoUes. I have, it is true, frequently 
found a, considerable portion of the compact tissue which investa 
the posterior surface of the cervix Lorn from the cancellated atruc- 
ture, and remaining adherent to the cervical ligament, which 
usually remains uninjured posteriorly, being, as already men- 
tioned, relaxed by the rotation outwards of the limb; but in 
the majority of such cases, this lamina of compact tissue is itself 
broken into two or more fragments, in consequence also of the 
rotation outwards of the limb, for this motion, while it divari- 
cates tlie anterior margins of the fracture, crushes, as it were, the 
fragments together posteriorly, and hence it is that we so often 
find the intracapsular fracture, although simple in front, commi- 
nuted behind. 

It would be very difficult to account satisfactorily either for 
the shortening of the hmb or the rotation of the foot outwards, as 
long as we suppose the posterior part of the neck of the bone 
unbroken ; in my opinion, the presence of shortening necessarily 
implies, that if there be any fracture of the neck of the bone it 
must be complete : no one, surely, would be disposed to main- 
tain that the thin stratum of compact tissue which covers the pos- 
terior part of the cervix femoris is likely to bend, and thus to 
yield without breaking, in an old person, to a force which frac- 
tures the remainder of the neck of the bone ; and yet it is obvious 
that it must either bend or break, before retraction of the limb 
can occur. I have not been able to find in the Museum of the 
Royal College of Surgeons, the specimens which Mr, Collee has 
described as examples of partial fractuie, nor is there any mention 
made of them in the printed Catalogue of the Museum, so that I 
cannot speak with confidence upon the subject ; but from having 
myself repeatedly seen appearances very similar to those which 
he has described, in cases in which the fracture was undoubtedly 
complete, I am disposed to believe that some mistake has been 
committed, the exact nature of which it is now, of coiirso, impos- 
81 bio to ascertain. 

It has been already mentioned that, in the great majority of 
cases of intracapsular fracture, the posterior portion of the cervical 
ligament remains uninjured, and that largo fragments of the com- 
pact tissue of the corresponding part of the neck of the bone are fre- 
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quently found adlicring to it. In old cases, such aa those de- 
Bcrihed by Mr. CoUes, this unbroken portion of the ligament ac- 
quires a great degree oi' strength, density, and thickness. In 
Home cases it presents the characters rather of cartilage than 
of membrane ; and were it not for tlie high reputation of the 
author, and the general accuracy of his observations, I would 
almost be inclined to suppose that the structure or substance 
which he has described as bone " reduced to the softnesg and 
ichUeness of cartUage," was merely the thickened, semi-cartilagi- 
nous, and unbroken portion of the cervical ligament, with frag- 
ments of the compact tissue of the bone adhering to it. Be this 
aa it may, the theory of partial fracture of the neck of the femur 
is one that is interesting both to the pathologist and to the prac- 
tical surgeon, and it is of some importance that its truth or fal- 
lacy should be estabhshed. For my own part, although I may 
have failed to convince the judgment of others, lam satisfied 
that the doctrine lias not yet been proved to be correct; nor have 
I arrived at this conclusion hastily, but after having given to the 
subject that degree of conBidemtion which ia due to the opinions 
of the diatingiushed authors referred to, as the supporters of the 
theory.* 

Does osseotis union eoer take place in cases of fracture of the neck 
of the femur tcithin the capmdar ligament ? It is not my intention 
to enter at any considerable length into the investigation of this 
long agitated question, which, in my opinion, has been satisfac- 
torily replied to in the affirmative. We may, perhaps, for conve- 
nience sake, arrange the opinions at present held upon the sub- 
ject aa follows: some maintain that the reparation by bone of the 
intracapsularfracture, al thoughof very rare occurrence, yet has actu- 



• There ia no portion of tlm neck of tlif fomur which has not been described as having 
been the seat of piirlial fracture. In Mr Cullcs' cases the posterior surface is said to have 
renuuned uninjured; in Mr. Adams', the aupmor. Mr. King, in Guy's Hospital Ee- 
portB, October, 1844, describes a case in wliich leaa than one-third of the shell of the 
bone is said to have remained entire mperierlg and anteriorly ; and in the Archivet Gt- 
neralet dr Medicine, third series, second volmne. Mens. Toume! has pubhshed a case in 
which the inferior surfece of the neck of the bonp remained entire. The patJent was a 
man »t 85 ; he snrvived the occurrence of the accident three months and a halt; the pre- 
paration ia stated to be preserved in the museum of the Militarj' Hospital at Ajaccio. 
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ally happened in Beveral instances ; others, without denying the pos- 
sibility of such an event, are of opinion that its actual occurrence 
has not been demonatrated ; and, lastly, it has been asserted in 
the strongest possible language, not only that oaaeoua union is 
altogether impossible, but that there are, in the hip-joint, "in 
old people, certain provisiong for the prevention of such union, as if 
to avoid the ill consequences which, at t/ds part of the body, would 
necessarily arise from the timed mode of ossific reparation." 

In the third volume of Guy's Hospital Reports (New Series), 
there ia a paper by Mr. Eransby Cooper upon thecausesof the non- 
union of these fractures, in which he dwells at some length upon 
the evil which he supposes would result, if osseoua union were to 
occur : he remarks, " What would have been the result if such imion 
were admitted 1 That the provisional callus itself woidd have filled 
up the acetabulum, and in every way have so iTUerfered with tfte strue~ 
lure of the joint as in itself to have proved destructive to the perfor- 
mance of erery tiatural function of the limb. My object has been 
throughout to maintain, that it is ordained by nature that fracture of 
the Tieek of the femur, within the capsular ligament, is not to unite by 
oadfic deposition." 

Before making any observations upon the preceding stata- 
ments, it will be more convenient to allude briefly to the opinion 
of Cruveilhier. This distinguished, pathologist believes that the 
bony union of the intracapsular fracture is impossiUe, because 
the fragments are not surrounded by any tissues capable of forming 
and depositing callus ; and he is of opinion that the ends of the 
broken bone, no matter how confronted to each other, never are 
directly united. 

Now I beheve that both the authors just alluded to are in 
error, in supposing that the effusion of caUus around the frag- 
ments is necessary for the union of this fracture ; and must 
altogether dissent from the opinion which maintains that the 
ends of the broken bone take no part in accomplishing osse- 
ous union. How ia bony union effected in cases of extracap- 
sular impacted fracture ? Surely it must be by the direct union 
of the two bony surfaces which are confronted to each other: the 
surrounding soft parts cannot be in any way concerned in the 
process ; the osseous matter which we find effiised along the pos- 
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terior intertrochanteric space being intended for the union, not of 
the broken cervix, but of the iracture through the trochanter, as 
has been already explained ; and I believe that, whenever repara- 
tion by bone occurs in the intracapsular fracture, it is owing to 
the direct union of the broken surfaces, and that the effusion of 
callus around the fi'agments is by no means essential to the pro- 
cess. 

This will become obvious to any unprejudiced person, who 
examines the plates representing the bony union of this frac- 
ture, which are appended to the memoirs of Langstaff, Adams, 
Jones, &c. All these cases have been examples of one or other 
form of impacted fracture ; either a portion of the lower frag- 
ment has penetrated the cancellated tissue of the head of the 
bone, or else the broken surfaces presented a series of convexi- 
ties and concavities which mutually accommodated each other, 
and, in consequence of which, the fragments remained, as it 
were, dovetailed together; and, moreover, in such cases, the in- 
jury which the cervical ligament sustains is comparatively slight, 
BO that the broken surfaces remain confronted to each other, 
and consolidation takes place by the direct union of the sur- 
faces of the fracture. It is liighly probable that, in the cases 
which have hitherto been published as undoubted specimens of 
tlie bony consolidation of the intracapsular fracture, there has 
been a mutual interlocking oi' the fragments, whereby they have 
been maintained in apposition : at all events, it is under such cir- 
cumstances that a firm bony union is most likely to occur ; for, as 
remarked by Desault, " it is a principle that will not admit of 
controversion, that, to effect consolidation, nature demands the 
fractured portions to be approximated, and, at the same time, to 
be in a state of absolute rest." 

With respect to the statements and opinions of Mr. Bransby 
Cooper, which have been quoted, it is difficult to conceive how 
the provisional callus (supposing that it were formed) could 
"fill up the acetahvlum,'' already occupied by the head of the 
femur; and it is equally difficult to imagine how it could impair 
the structure of the joint, or prove more completely destructive 
to the natural functions oi' the limb than the fracture of the neck 
of the bone has already done. For my own pait, were I so un- 
fortunate as to meet with this accident in my own person, 1 would 
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prefer running the risk of all the evils which Mr. Bransby Cooper 
supposes would arise from the union of the fracture by bone, to 
the necessity of carrying about with me, during the remainder of 
my days, so dangling and so useless an appendage as the limb 
usually is, in cases of disunited fracture of the neck of the femur 
within the capsular ligament. 

In another place," the same author remarks that callus is not 
fonned in those situations where its presence would interfere with 
the motions of a joint ; and he asks, " what would be the effects of 
a mass of callus protruding on the inner surface of a fractured 
skull? What degree of useful motion would remain in the knee 
or elbow, if both surfaces of a fractured patella or olecranon threw 
out a projecting callus?" 

Now it is, of course, obvious enough, that such a mode of 
union would be injurious in the situations to which the author 
has referred, and, therefore, nature does not adopt it, but has re- 
course to another mode, from which no consequences detrimental 
to the functions of the part can result. It is true that a mass of 
callus is not formed around the fragments in fractures of the skull 
or of the patella, but still the fracture of the cranium readily 
unites by bone, and so does that of the patella, when its direction 
ia longitudinal. If, then, the effusion of callus is not necessary 
in these instances, why should it be considered as indispensable 
that the fragments should be surrounded by it in eases of i'racture 
of the neck of the femur witliin the capsular ligament? Nature 
is not limited to one and the same method of accomphshing her 
object in all cases; and if the union of a fracture by external 
callus ia either impossible, or likely to prove injurious in any 
given case, bony consolidation, when it does happen, is effected 
by the direct union of the broken surfaces confronted to each 
other 

After reflecting upon the cases that have been published as 
examples of osseous union of intracapsular fractures, I cannot 
by any means agree in the statement " liiat it is ordained by nature 
that fracture of the neck of the femur within tite capsular ligament ia 
not to unite by omfic deposition," for there is now certainly abun- 

■ 8ir A, Cmiper on DisloMtiona, edited by Mr. Brnnsby CoopQc. Note liy llie Editor, 



[ page I 



FRACTURES Of THK HECK OF THE FEMUB. 



dant evidence to prove the actual occurrence of o. 
tkose who deny its possibility must disbelieve the recorded facte, 
and what grounds have they for so doing, or how are we to form 
a judgment of the correctness or incorrectness of any statement? 
Surely we must, to a certain extent, be influenced by the charac- 
ter of the author of the statement, and his competence to form an 
opinion upon the subject, whatever it may he. " In tlie acquisi- 
tion of facts," as has been well remarked by that distinguished 
and enlightened physician, the late Dr. Abercrombic, " we de- 
pend partly upon our own observation, and partly upon the tes- 
timony of others. The former source is necessaiily limited in 
extent, but it is that in which we have the greatest confidence ; 
for, in receiving facts upon the testimony of others, we require to 
be satisfied not only of the veracity of the narrators, but also of 
their habits as philosophical observers, and of the opportunities 
they have had of ascertaining the facts. In the degree of evi- 
dence which we require for new facts, we are also influenced by 
their probability, or their accordance with facts previously known 
to us ; and for facts which appear to us improbable, we require a 
higher amount of testimony than for those in accordance with 
our previous knowledge. Thia necessary caution, however, while it 
preserves us from credulity, should jiat, on the other hand, be allowed 
to engender scepticism; for both t/tese es^trentes are equaily uToeorthy 
of a mind that devotes itself with candour to /he discovery of truth." 

If, then, we are satisfied of tlie veracity of the authors who 
have published examples of the osseous union of the intracapsu- 
lar fracture of the neck of the femur, if we believe them to have 
been competent judges, that they have had opportunities of ac- 
quiring correct information, and that they have not been superfi- 
cial observers, we must either believe their statements, or expose 
ourselves to the charge of scepticism, and render it obvious that 
our judgment has been so warped by theory and preconceived 
ideas, that no amount of evidence would be sufficient to alter our 
opinions. 

It is not my intention to trespass upon the patience of my readers 
by entering into a consideration of all the causes which have been 
assigned to explain the infrequency of osseous union, nor woidd 
any advantage result from a tedious detail of the arguments that 
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have been adduced in support of each side of this long-diaputed 
Huestion; I shall, therefore, terminate this part of my subject 
■with a concise summary of the cases which constitute the evidence 
by which the possibility of the occurrence of osseous union of the 
intracapsular fracture of the neck of the femur has, in my opinion, 
been established. 

No. I — Mr. Langstaff'8 Case. In this case the patient was a 
female, aged 50, wiien the fracture happened. She was confined 
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to bed for nearly twelve months after the occurrence of the acci- 
dent; and during the remainder of her life, a period often years, 
walked with crutches. On dissection, it was found that the prin- 
cipal part of the neck of the bone was absorbed ; the head and 
remaining portion of the neck were united, principally by bone, 
and partly by a cartilaginous substance. On making a section 
of the bone, it was evident that there had been a fracture of the 
neck within the capsular ligament, and that union had taken 
place by osseous and cartilaginous media. With a view of ascer- 
taining whether tlierc was real osseous union, the bone was boiled 
many hours, which, by destroying all the animal matter, satisfac- 
torily proved the extent and firmness of the osseous connexion, 
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Hud exhibited the spaces which had been occupied by cartila^- 

No. U.—Dr. BnUatour's Case. — Dr. James, an English phy- 
sician (residing at Bourdoaux), a;t, 47, was thrown from hia horae 
on the i9th of March, 1826 ; he fell directly upon the great tro- 
chanter, but got up and walked a step or two, which occasioned 
such acute pain in the hip-joint, that he instantly fell again. Oa 
examination immediately after the accident. Dr. Brulatour ob- 
served the principal signs of fracture of the neck of the femur, 
such as shortening of the affected limb, eversion of the foot, and 
a feeling of crepitation in the joint when counter extension was 
made. Extension of the limb was kept up for two months, ao as 
to preserve it of its natural length. Three months after the re- 
ceipt of the injury Dr. Jamea was able to walk, with only the 
assistance of a cane, and subsequently recovered the full use of 
the limb. On the 20th of December, nine months after the acci- 
dent, he was attacked with hfematemesia, which proved fatal in 
two days. 

The post-mortem examination of the right hip-joint shewed 
the capsule a little tliickened, the cotyloid cavity and interarticu- 
lar ligament in a natural state ; the nock of the femur shortened, 
an irregular line surrounding the neck, denoting the direction of 
the fractm'o, and considerable bony deposit at the bottom of the 
head of the femur, and at the external and posterior part. A 
section of the head of the femur was made in a line drawn from 
its centre to the bottom of the great trochanter, so as perfectly to 
expose the callus. The line of union indicated by the callus was 
smooth, and polished as ivory. The line of callus denoted also 
that the bottom of the head of the femur had been broken at its 
superior and posterior part.')- 

No. Ill, — Mr. Stanley's Ccute. — A young man, tet. 18, fell from 
the top of a loaded cart upon hia right hip, the injury of wliich was 
attended with the following symptoms : he was wholly unable to 
move the limb, the thigh was bent to a right angle with the pelvis, 
and could not be extended ; abduction was difficult ; the limb was 

" Merlico-Cliinirtfica! Tranaattionu, vol. siiL 1827. 
t MediFO-tJIiirurglcal'rraiiBiictJons, vol, .Tiii. 1827. 
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everted, but there was no ahortening, nor could crepitus be lelt 
in any motion of the limb- This patient died of what was sup- 
posed to be small-pox, about three months after the occurrence 
of the accident. In t!ie examination of the joint after death, the 
capsule was found thickened, the round hgaraent uninjured; a 
line of fracture extended obliquely through the neck of the femur, 
and entirely within the capsule ; the neck of the bone was short- 
ened, and its head approximated to the trochanter major. The 
fractured aiu-faces were in the closest apposition, and firmly 
united nearly in their whole extent by bone. There was an 
irregular deposition of bone upon the neck of the femur, be- 
neath its synovial and periosteal covering, along the line of the 
fracture.* 

No. IV. — Mr. Sioan'ii Case. — Mrs. Powel, above eighty years 
of age, fell down, November 14, 1824. Sir Astley Cooper, who 
saw her soon alter, beheved that there was a fracture of the neck 
of the femur, although there was no appreciable shortening of the 
limb, and only a ahght inclination of the toes outwards ; crepitus 
could not be perceived. The patient died about five weeks after 
the occurrence of the accident. Upon examination of the joint 
after death, the fracture was found to have been entirely within 
the capsular ligament, aud the greater part ol' it was firmly united. 
A section was made through the fractured part, and a faint white 
line was perceived in one portion of the union, but the rest 
appeared to be entirely bone. The cervical ligament ha^ not 
been injured.f 

No. V. — Mr. Adams' Case. — " Owen Curran, aet. 70, was for 
the last five years an inmate of the pauper department of the House 
of Industry ; he was very infirm on hia limbs, and his mind was 
in a state of dotage. On the first of August, 1837, while walking 
across his ward, he fell on bis right side ; he was unable to rise, 
and complained of pain in his right hip : he was carried to bed 
and immediately visited by the late Mr. William Johnstone (who 
was then acting for me as clinical pupil), who found the limb 
everted, and only half an inch shorter than the other. Mr. John- 

■ Medieo-Cliicnrpcal Tranaaetiona, voL xviii. 
t Swan on Uiseaaea or the NiTvea, ]i. 301. 
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Stone considered the case a Ir&cture of the cervix femoris, whi 
retjnired no other surgical treatment than that of phicing and pre- 
serving the limb in a semiflexed position over pillows. The old man 
ni&ered hut little pain in the injured part: at alt events he did 
not complain of it. In about five weeks afler the accident he was 
raised out of his bed, and when placed standing he was able to 
put the heel of the injured limb to the ground. On the 30th of 
September, that is, about eight weeks after the accident, ray 
friend, Mr. Smith, entered in his note-book the following memo- 
randum of this case : ' As the patient lies in bed he can elevate 
the injured limb by the unaided efforts of its own muscles. The 
eversion is slight, and the degree of shortening amounts to one 
inch ; no force can bring the lim.b down to the length of the 
other. From the history and symptoms, this seems to have been 
a case of impacted fracture.' 

" Thia man survived the accident one year and nearly ten months, 
during which time he was contented to remain most of his lime in 
his bed, but when placed on his feet could stand very well, and 
was able, but unwilling, to walk. On Tuesday, the 20th of May, 
] 839, he got an attack of bronchitis, which, the following Friday, 
terminated fatally. At twelve o'clock on Saturday, the 25th of 
May, asaiated by Mr. Brabazon and some of the pupils of the hoB- 
pital, I made an examination of the body. 

" The right leg and thigh were much everted ; the trochanter 
major was elevated and projected much outwards ; the degree of 
shortening just amounted to one inch ; the muscles presented a 
healthy appearance ; the capsular ligament was of a yellowish 
colour, and somewhat thickened. The femur was removed from 
the acetabulum ; this latter cavity presented a healthy appearance, 
except towards the margin oi' it, here the cartilage was softened. 
The round ligament was sound. 

"The head and neck of the bone had lost theirnormal obliquity, 
and were directed nearly horizontally inwards ; the cervix pre- 
sented, both anteriorly and posteriorly, evidence of a transverse 
intracapsular fracture having occurred; the globular shaped head 
of the femur was closely approximated behind and below to the 
posterior inter-trochanterlc line, and to the lesser trochanter, bo 
that the neck seemed altogether lost, except anteriorly, where a 
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very we 11 -marked ridge of bone shewed the seat of the displace- 
ment, and ol' tlie union of the Imgraents. Tliis ridge is evidently 
the upper extremity of the lower 
fragment of the cervix The 
fracture of the neck posteriorly 
was found to have been closci 
to the corona of the head than 
anteriorly, and the fibro-syno- 
vial fold in the former situation 
was unbroken. A section has 
been made of the bone through 
the head, neck, and trochanter 
one portion has been subjected 
to maceration, and to boiling 
and tlie bony union has been un 
affected by those tests. Scarcely 
any portion of the neck can be 
said to have been left. The 
section shews the compact line 

■which denotes the union of the fragments ; the head and shaft 
seem lo be mutually impacted into each other, and almost the 
whole of the cervix has been 
absorbed; the line of union is 
serrated, solid, and immoveable, 
and the cells of the head, and 
substance of the shaft seem to 
communicate freely in all places, 
except where the thin line of 
compact tissue here and there Jti^mi vi 

points out the seat of the weld- UHlf Imff Mv 

ing together of the remaining 
portions of the head and neck 
of the femur. 

"The bone was, in its recent 
state, on the 25lh of May, 1839, 
laid before a meeting of the Pa- 
thological Society. It seemed to 
be the universal opinion of the members present that it was 
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decided specimen of the intracapsular fiacture of the cervix femo- 
ris, which had been solidly united by bony callus." 

This case may be adduced in formal contradiction to the ob- 
Bervation and theories of that veij eminent pathologist, Cruvelhier. 
It cannot be eaid to invalidate the more guarded opinion of Sir 
Astley Cooper, who, in his observations upon this subject, dis- 
tinctly states, that " he would not be understood to deny the 
possibility of union, when the bone was broken, without its peri- 
osteum and reflected ligament being torn, or when there was no 
separation of its fractured ends."" 

No. VI. — Mr. Jones' Case. — "Jenkins Thonaas slipped down as 
he was returning home one evening about the middle of October, 
1838 ; he was seen on the following day by Mr. Cole, House Sur- 
geon to the Infirmary (Worcester), who detected what he con- 
sidered to be a fracture of the neck of the femur. He applied a 
splint to the outside of the limb, extending from the pelvis to the 
foot, and bound the legs together, making use of the left as an 
inner splint; a bandage was applied around the pelvis. In about 
eight weeks the splints and bandages were removed, and he was 
allowed to get up soon afterwards. 

" During the following spring and summer he was able to move 
about with the assistance of a stick, but with the Umb shortened 
about an inch and a half, and considerably everted. He came 
under my care as an inmate of St. Oswald's Hospital, 13th January, 
1840, and died on the Mth of April following, of chronic disease 
of the lungs. At the time of the accident he was more than eighty 
years of age, and he survived the injury one year and a half. On 
dissection the capsular ligament was found very much thickened, 
and the space between the trochanter major and the edge of the 
acetabulum greatly contracted ; the bone was macerated, and a 
vertical section made through the bead, neck, and upper part of 
the shaft ; the neck of the bone was found to have been broken 
within the capsule : the fracture extended through the basis of 
the head of the bone, in the line of its junction with the neck; 
it was firmly united by osseous matter. The bone was first mace- 
rated, it was subsequently immersed for several days in a strong 

• Tudd^s Cjcln[jffiliiH, p. 313. 
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solution of carbonate of potash, and one half of it was boiled in 
water for three hours without the slightest yielding perceptible 
in the line of fracture."* This 
specimen, which is preserved in 
the Museum of St. Bai'thoio- 
mew's Hospital, was sent to Sir 
Astley Cooper for examination. 
Sir Astley was of opinion that 
the fracture was " in part with- 
in, and in part external to the 
capsular ligament; in part unit- 
ed, and in part not, and the 
neck of the thigh bone ab- 
sorbed."! 

No.Vir.— itfr. Chorle^'sCase. 
Mr. K., a3t. 72, fell against the 
curb-stone, and was at once ren- 
dered unable to move in conse- 
quence of an injury of the hip. Upon examination the limb was 
found shortened and the foot everted. This patient, at the expi- 
ration of seven months, walked so well that some surgeons thought 
that no such injury as fracture of the neck of the femur had taken 
place. He died twelve months after the accident, from an attack 
of acute pneumonia, and on examining the hip it was found that 
the neck of the bone had been fractured obliquely within the cap- 
sule ; the fracture commenced above, close to the margin oi' the 
cartilage of the head of the bone, and extended downwards and 
outwards, terminating at a point in the lower surface of the neck, 
one inch from the cartilaginous covering of the head of the bone. 

On making a longitudinal section of the head and neck of the 
bone, the line of fracture was distinctly marked by the callus, 
which now united the opposed surfaces ; the pelvic portion had 
been excavated, and had received the tower portion of the neck 
of the bone, near the middle of its fractured surface, where it 
was firmly united by an osseous deposit. A portion of the upper 
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fragment extended in one situation a little external to the capsule ; 
this portion was not united.* 

The preceding cases furnish ample evidence of the possibility 
of the occurrence ol'osseotia union in cases of intracapsular frac- 
ture of the neck of the femur, and it is highly probable that they 
have all been examples of impacted fractures i certainly in all 
those, of which delineations have been given, there has been 
either penetration of one fragment by a portion of the other, or 
else the irregularity of the line of fracture has been such tliat the 
displacement of the fragments has been prevented ; they have 
been maintained in contact and at rest, and it is under such cir- 
cumstances alone that we are to hope for the occurrence of bony 
ConsoUdation. 

Our prognosis, in cases of fracture of the neck of the femur, muat 
always be unfavourable ; in many instances the injury soon provea 
fatal, and in all the functions of the hmb are for ever impaired ; no 
matter whether the fracture haa taken place within or external to 
the capsule, whether it haa united by ligament or bone, shortening 
of the limb and lameness are the inevitable results. In forming 
our prognosis, we must take into account principally the age of 
the patient, and the situation and nature of the fracture. The 
results of my own experience would lead me to say, that the form 
of fracture which is most rapidly and most frequently fatal, is the 
extracapsular fracture, when it is accompanied by a comminuted 
fracture with displacement of the trochanters ; but as regards the 
functions and utility of the hmb during the remainder of the 
patient's life, the intracapsular fracture is the more serious acci- 
dent, for, independent of the difference which exists between 
these two varieties of the fracture, as regards the possibility of the 
occurrence of osseous union, there is hkewise a remarkable dif- 
ference with respect to the vMmate shortening of the limb; for in 
the extracapsular fracture the amount of shortening which took 
place when the injury occurred seldom subsequently undergoes 
any very material increase, but when the fracture is seated within 
the capsule, absorption of the neck of the bone slowly but steadily 
proceeds, and an amount of shortening of the limb is thus ulti- 



de^^ 






FRACTDEE9 OF THK NSCK OF THE FEMUR. 65 



mately produced, equal to, or, in many cases, even greater tLaa I 
the entire leugth of tlie neck of tLe femur. 

In fatal cases death may be owing to a variety of causes : some- 
times the patient dies in a few days from the effects of llie shoc^ ! 
upon a system already enfeebled by age ; very frequently bron- i 
chitis sets in, aud terminates fatally before ten days have elapsed; 
in other cases the accident Is followed by a severe irritative fever, I 
the tongue becomes furred, the bowels constipated, the pulse J 
quick and feeble, and the patient restless and thirsty ; he is unable [ 
to sleep, and complains much of pain about the joint; the tongue 
soon becomes more loaded, the countenance dejected, and expres- i 
sive of distress and anxiety ; the patient begins to talk inco- 
herently, and raves at night, then the pulse fails, the tongue b&. : 
comes dry and brown, sordes collect about the Hps and teeth, the ' 
anxiety of countenance and restlessness increase, the bronchial 
tubes become filled with mucus, a, tendency to stupor, or coe 
manifests itself, and then death terminates the scene. This form 
of fever is especially apt to be induced when the injured limb ie 
kept firmly secured in splints and bandages, and maintained in a 
state of forcible extension. 

In other instances a different, but equally fatal, form of fever | 
is estabhshed ; in these cases the swelling and tension about the 
joint and upper part of the thigh are considerable, and the pain, 
almost from the commencement, is of the most acute description: 
the patient ia tortured by the slightest motion of the limb, and 
will not permit any examination of it to be made ; the constitu- 
tional symptoms at first resemble those of traumatic fever, but 
very soon their whole expression is altered, and the characters 
which they now present are those of a typhoid fever, analogous 
to those which accompany diffuse inflammation; severe rigors, 
accompanied and followed by an increase of local suffering, set in 
early ; all the structures which enter into the composition of the 
joint become the seat of an acute suppurative inflammation, and 
as the case draws near to its termination, pneumonia sometimes 
sets in, and the patient sinks under the combined effects of acute • 
local inflammation and typhoid exhaustion. 

Sometimes, as in the instance detailed by Cniveilhier, else- 
where alluded to, death is to be ascribed to the occurrence of pro- 
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{use hseniorrliage into the substance of the Hmb ; in such cases 
the fracture is always external to the capsule, and accompanied 
by a comminuted fracture of the truchanter ; the blood ia poured 




out from the torn vessels of the cancellated structure, and occaaiou- 
ally also from some arterial branch of considerable she, that has 
been lacerated, or punctured, by aspieulaof the broken bone : finally, 
in patients of very advanced age, and where proper precautiona 
have not been adopted, sloughing of the integuments of the nates 
and trochanteric region occurs, and very soon places tlie patient 
beyond the possibility of recovery. 

Among all the striking and varied changes which the human 
system suffers imder the influence of that inevitable decline of 
organization, which is the attendant upon advanced age, tliere are 
few more remarkable than those which affect the osseous system. 
These strange modifications of structure arc supposed to affect 
the skeleton of the aged female much more fiijquently than that 
of the male, and, along with the greater breadth of the pelvis, and 
projection of the trochanter major, to afford an explanation of the 
more frequent occurrence of fracture of the neck oJ' the femur in 
the elderly female than in man. It is more especially in the 
bodies of those who have been bed-ridden for years before their 
death, that we notice these alterations, and they will generally be 
found even in the adult who has been, from any cause, for yeai's 
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confined to bed ; for long disuse produces atrophy and degenera- 
tion of tlie osseous ajstem, without much respect to age, and the 
head and neck of the femur manifest more clearly, perhaps, than 
any other pai-ts of the akeleton, the consequences of this remark- 
able lesion of nutrition: such is frequently the incapability of 
resistance, that the structure of the bone can be crushed by the 
slightest pressure of the finger. 

This condition is owing not merely to the interstiual absorp- 
tion of the osseous fibres, but is also to be in part ascribed to the 
presence of a quantity of oil, which accumulates in, and becomes 
infiltrated throughout the entire of the tissue of the bone, the 
compact structure being, in many cases, reduced to a delicate 
lamina of bone, so thin as to be almost translucent, and the bony 
partitions, which separate from each other the areola; of the reti- 
cular tissue, are here and there removed, in consequence of which 
large cavities arc formed in the interior of the head and neck of 
the femur, and the strength of the hone, and its power of resist- 
ing external violence, are thus materially diminished. I have 
seen an instance in which a cavity capable of containing a mode- 
rate-sized marble was formed in the head of the femur. The celb 
of the reticular tissue thus enlarged, are filled, partly with oil and 
partly with a semiilidd medullary matter, presenting great variety 
of colour, being in some places of a pale yellow, in others of a 
yellowish- grey ; and again, here and there are found patches of 
crimson of various shades, apparently produced by the admixture 
of efiiised blood with the morbid medullary matter ; the medulla 
in such cases becomes rapidly decomposed after death, and I have 
often found it presenting the green colour resulting from putre- 
faction, in less than twelve hours after the decease of the patient. 

We also find that the arch of compact tissue which lines the 
concavity of the neck of the femnr, and upon which the strength 
of this portion of the bone is mainly dependent, is in most instances 
reduced in thickness, and atrophied, in the aged subject ; and 
although an example of fracture of the neck of the femur may 
occasionally be met with, in which this arch possesses its natural 
thickness (as in the case detailed by Mr. Porter*), yet this does 
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not by any means invalidate the general truth of the assertion, 
that the atrophy of this arch, to a greater or less degree, is of com- 
mon occurrence in the advanced periods of life, and to be looked 
for in almost every instance of intracapsular fracture of the neck 
of the thigh bone : in a few instances I have found it reduced to 
such a degree of tenuity, and so totally altered in structure, as to 
permit of a section of the head and neck of the femur being raa^e 
with a scissors. 

The attenuation of the compact structure of the arch of the neck 
of the bone, the absorption of the partitions between the ceUa of 
the reticidar tissue, and the consequent enlargement of these cells, 
together with the infiltration of the osseous structure with oil, — 
such are the chief local morbid changes which predispose the 
neck of tlie thigh bone to fracture from the most trivial causes; 
under such circumstances, as has been justly observed by Mr, 
Adams, the fracture should, in many instances, be looked upon 
more as a stage of morbid alteration, from which no amend- 
ment is to be expected, than as an accidental lesion, which the 
efforts jof nature and the aid of surgery can be deemed adequate 
to repair. 

These remarkable local alterations liave, however, a constitu- 
tional origin ; tliey are the effects of that decline of the vital 
powers which marks the approach, and attends the progress, of 
old age ; a decline, the effects of which arc not confined to the 
osseous system, but are likewise to be seen in the muscles both of 
voluntary motion and of organic hfe. The fatty and atrophied 
condition of the heart, the analogous state of the voluntary mus- 
cles, and the oily degeneration of the bones, must be looked 
upon aa indicating enfeebled powers of assimilation, and a dimi- 
nution in the energy of the circulation ; the arterial blood circu- 
lates slowly, is imperfectly oxygenated, and contains an undue 
quantity of carbon ; venous blood preponderates in the system, 
and to this latter circumstance especially we are to ascribe the 
morbid alterations in the muscles and the bones to which I 
have alluded. It would, however, be out of place to diacusa 
this question, however interesting it may be to the physiolo- 
gist," I shall, therefore, terminate this memoir with a brief ac- 

' Fur a futOier ciinaldi'talion of [he sulpjitt, ten Dublin J uuriml, vol, ix. p. ■Ill, 
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count of the preparations contained in the Museums of the Rich- 
mond Hospital, and Richmond School of Medicine, accompanying 
the description with a concise history of the symptoms which each 
case presented during the life of the individual : the reader will 
then he able to judge how far they warrant the conclusions which 
have been deduced from them. 

Case I. — Laurence Maguire, set. 40. — Fracture of the neck 
of the femur within the capsular ligament, traversing the bone 
obliquely from above downwards and 
forwards; posteriorly the fracture has 
passed through the investing cartilagi 
of the head of the bone, the antenor 
portion alone of the cervical ligament 
has been lacerated ; the fynovjal mem 
brane of the articulation was ex 
tremely vascular, but the joint con 
tained scarcely any synovial fluid A 
large abscess existed between the blad- 
der and the rectum, and the mucous 
membrane of the former organ was in 
flamed. 

In this case the patient had "been 
violently thrown to the ground, and 

fell directly upon the external surface of the trochanter. The 
foot was everted, and the limb shortened half an inch. Ten days 
after the occurrence of the accident severe febrile symptoms set 
in, and soon assumed a typhoid character: the tongue became 
dry and brown, the pulse feeble and rapid, and severe and fre- 
quent rigors, with retention of urine, and excessive irritability 
about the neck of the bladder indicated the formation of matter 
in the vicinity of that organ. The patient died upon the four- 
teenth day afler the occurrence of the accident. 

Case II.— William Collins, fet. 36— Fracture of the neck of 
the femur within the capsule, passing through the cervix trans- 
versely with respect to the direction of its axis; the cervical hga- 
ment had been torn throughout its whole extent anteriorly, but 
posteriorly remained perfect; the articulation contained only a 
small quantity of synovia, and its hning membrane was preieroa- 
turally vascular. The injury was caused b^ a. toSi. m.^qtv Skvc ^t'a- 
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chanter four days before the man was admitted into the hospital. 
The foot was everted, and the sliortening of the limb amounted 
to three-quarters of an inch. In this 
case, firm pressure was made by 
means of a triiss applied round the 
pelvis, and the pad of which was 
adapted to the trochanter: after two 
days, however, the patient com- 
plained of BO much pain, that it was 
necessary to remove the instrument: 
irritative fever, nevertheless, set in ; 
the tongue became dry and coated 
with a brown flir; there was-thirst 
and insomnia, and the patient gradu- 
ally became comatose, and died upon 
the seventeenth day after the receipt 
of the injury. 

Case in. — Thomas Maguire, act. 84. — Fracture of the neck 
of the femur close to its junction with the head of the bone, a 
small portion of the compact structure 
of which has been broken off in front ; 
the cervical ligament has been torn in 
front, but internally and poaterioily is 
perfect, and holds the fragments in 
apposition ; blood was effused between 
the fragments, from the ruptured ves- 
sels of the cancellated tissue. The 
fracture was caused by the patient's 
having tripped over some slight ob- 
stacle while walidng across his room : 
he did not fall to the ground. The 
foot was everted, and the limb short- 
ened exactly half an inch. The patient died of irritative fever 
a fortnight after the occurrence of the accident. Throughout the 
whole progress of the case the patient complained of severe pain 
in and around the articulation : there was complete insomnia. 
This case affords a good illustration of the occurrence of fracture 
of the neck of the femur from a cause the most trivial. 
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Case IV.— Dnrah Campbell, set. 75. — Fracture ol' the neck 
of the femur within the capsule, encroaching a little upon the 
head of the bone ; the edges of 
the lower fragment have been 
rounded off, and its surface has 
become nodulated ; the cervical 
ligament bos been every where 
lacerated, except internally, cor- 
responding to the concavity of 
tbe neck of the femur; lymph 
waa effused upon the fractured 
surfaces, and there was a Httie 
blood in the acetabulum. The 
injury resulted from a fall upon 
the hip ; the foot was everted, 

and the limb shortened one inch. The woman died of suffocative 
catarrh two months after the occurrence of the fracture. 

Case V— Mary Gill, ret. 80. 
— Fracture of the neck of the 
femur within the capsular liga- 
ment, close to the head of the 
bone. The broken surface of the 
superior fragment is deeply ex- 
cavated ; the cervical ligament 
haa been ruptured throughout 
the whole extent of its ante- 
rior and superior surfaces, but 
is perfect internally and behind 
The foot was everted, and the 
limb shortened half an inch. 

Case VI. — Esther Christie, ait. fiO. — Fractiye of the neck of 
the femur within the capsule. The upper fragment has been 
absorbed as far as the level of the acetabulum, and its surface baa 
become smooth and dense, presenting a concavity anteriorly, and 
a. convexity posteriorly ; the surface of the lower fragment is ex- 
tremely irregular, and covered with a fibrous structure ; a small 
portion of the compact tissue of the upper surface of tlic neck of 
the bone has been laid down upon'the broken surface of tbe lower 
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fragment, and lias been united to it by the fibrous tissue already 
mentioned. The direction of 
the fracture was oblique from 
above downwards and back- 
wards ; the cervical ligament 
has been destroyed throughout 
its whole circumference ; the 
capsule was thickened, and its 
internal surface presented a 
flocculent appearance ; a thick 
concave plate of bone, iiiUy 
two inches in length, and half 
an inch in breadth, was formed 
in the substance of the capsule 
anteriorly, The ligamentum 

teres was the sole remaining attachment of the head of the bone. 
The limb was shortened one inch and a half. 

Case VII. — Mary Lamb, set. 80. — Fracture of the neck of 
the femur, with absorption of the superior fragment to the level 
of the brim of the acetabulum: the lower fragment was nearly 
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altogether absorbed, aJid the surface of the bone from which, in 
the natural state, the neck of the femur springs, was formed into an 
expanded, shallow cavity, covered throughout the greater part of 
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its extent by a fibrous structure ; ligamentous bauds passed from 
the internal surface of the capsule to both the superior and infe- 
rior iragmenta. The capsule, every where thickened, was in some 
places semi -cartilaginous. The fracture was the result of a fall 
upon tlie trochanter, and the limb was shortened three-quarters 
of an inch. The patient died of bronchitis and anasarca twelve 
months after the accident, and at the period of her death the limb 
was two inches shorter than the other. 

Case VIII. — Margaret Burke, a;t. 90. — Fracture of the neck 
of the femur within the capsule ; the under surface of the superior 
fragment is slightly exca- 
vated, the lower fragment 
comminuted, and the cervi- 
cal ligament lacerated nearly 
throughout its whole circum- 
ference; its attachments arc 
perfect only along the conca- 
vity of the cervix, and here 
it has been perforated by a 
spicula of bone connected 
with the lower fragment; a 
large quantity of blood was 
potired out between the frag- 
ments. The shortening of 
the limb amounted to half an 

inch. The patient died of sloughing of the nates upon the day 
following her admission into the hospital, and a fortnight after 
the occurrence of the accident. 

Case IX. — Margaret Myler, sel. 78. — Fracture of the neck 
of the femur close to the line of junction of the cervix with the 
head of the bone. A thin layer of the compact tissue hangs 
down from the margin of the fracture, the under surface of the 
cotyloid fragment is excavated, and dense in its structure ; the 
greater part of the femoral fragment has been absorbed, and seve- 
ral portions of its compact tissue seem to have been turned in 
upon the fractured surface and united to it: the cervical ligament 
was entire only along the concavity of the neck of the bone. The 
amount of retraction of the limb, which followed immediately upoa 




74 



FRACT0BE9 OF THE NECK OF 1 



the receipt of the injury, waa only a quarter of an inch. The 
patient died two months alter the occurrence of the accident, the 
pronainent symptoms during the progress of the case having been 
insomnia, prostration of strength, and occasional delirium. The 
integuments covering the sacrum sloiighed, and for some time 
before death purulent matter was voided with the urine. 

Case X. — A female, set 65 — Fracture of the neck of the 
femui within the capsule, with ab orpt on i the cervix; the head 
of the bone had lost its glob lar 
form, and was extremely irr 
lar upon its surface ; the si ^,1 1 
est pressure was sufficient to 
break down its strnctuie, wl h 
was copiously infiltrated wi 1 
oil; the cells of the reti lar 
tissue were enlarged, and al o 
gether the bone presented a re 
markable specimen of senile 
atrophy ; the acetabulum was 
irregular in its form, deepened, 
and deprived of its cartilage ; 
the gluta!al muscles were pale 
and atrophied, and an unhealthy 
adeps occupied the place of the 
muscular fibres in many situations The limb wis shortened one 
inch, and the foot everted. The patient had been bedridden for 
several years before her death. 

Case XI. — Patrick Doolan, jet. 60. — Fracture of the neck of 
the femur within the capsular ligament. The head of the bono 
waa intimately united to the acetabulum by an exceedingly dense 
fibrous tissue ; the lower surface of the cotyloid fragment was con- 
vex, the neck of the bone completely absorbed, and a large socket, 
as it were, waa formed in the widely expanded surface of the lower 
fragment, to receive the convex surface of the superior. Both 
these surfaces were smooth and polished, and possessed the hard- 
ness and density of enamel. The capsule was exceedingly thick ; 
there was complete eversion of the foot, and at the time of the 
patient's death (seven years after the occurrence of the accident) 
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the shortening amounted to two inches. This man died of aneu- 
rism ol' the thoracic aorta, which proved fatal without nipture of 




the sac; it sprung from the first portion of the arch, and was as 
large as an orange. 

Case XII. — Michael Curry, let. 40. — Fracture of the neck of 
the femur within the capsule, with absorption of a large portion 
of each fragment, and complete destruc- 
tion of the cervical ligament ; the round 
ligament was the only remaining at- 
tachment of the head of the bone ; all 
the tissues entering into the composi- 
tion of the joint bad been the seat of 
acute inflammation. The upper por- 
tion of the abaft of the bone, for about 
two inches below t!ie cervix, presented 
evidence of having been tbe seat of 
acute osteitis ; the periosteum was de- 
tached, and the osseous tissue highly 
vascular, and the surface of the bone 

presented a corroded appearance, owing to the removal of the 
compact structure, and tbe exposure of the cancellated tissue. 
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Purulent matter was found between the periosteum and the bone, 
and an enormous abscess surrounded the articulation, whicli was 
itself filled with pus and flakes of lymph; the capsule was de- 
tached from the anterior intertrochanteric line, and a communi- 
cation was thus established between the external abscess and the 
interior of the joint. The patientwas admitted into the hospital, 
December 5, 1837, and the injury was received (while he was in 
a state of intoxication) on the 15th November. When he was 
admitted he had high fever, attended with rigors and occasional 
delirium, and the hip-joint was the seat of most excruciating pain. 
He died December 16, one month after the occurrence of the 
accident. The foot was everted, and the limb shortened one 
inch and a quarter. 

Case XIII. — Mathew Reilly, set. 46. — Fracture of the neck 
of the femur close to the head of the bone. The under surface 
of the superior fragment was 
deeply excavated, and co- 
vered by a false membrane 
of considerable thickness; a 
small part of the lower frag- 
ment was absorbed, and its 
surface was covered by a 
fibro- cartilaginous tissue ; the 
cervical ligament was lace- 
rated in front and internally, 
but remained perfect poste- 
riorly and above ; the frag- 
ments were united by a dense 
fibrous tissue, and the neck 

of the bone was covered by a thick and fimbriated layer of 
lymph. The limb was shortened half an inch. The patient 
lived four months after the receipt of the injury. 

Case XIV.— Sarah Ashton, set. 65. — Fracture of the neck of 
the femur within the capsule: the surface of the superior frag- 
ment was concave, and as polished as ivory; the greater part of the 
neck of the bone was absorbed, and the surface of the lower frag- 
ment covered partly with a fibrous tissue and partly with a struc- 
'e resembling porcelain ; an organized layer of lymph invested the 
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cartilage of the head of the Vone , a 
the neck of the fenmr was 
absorbed ; the fragments were 
connected to each other by por- 
tions of the cerviLal bgamcnt, 
which remained entire along 
the upper and under surface of 
the neck of the bone , the joint 
contained a large quantity of 
synovia; the limb was short- 
ened one inch and a quarter. 
The patient survived the re- 
ceipt of the injury nine years, 
and died of erysipelas of the 
leg. 

Case XV. — Elizabeth Casey, set. 50. — Fracture of the neck 
of the femur within the capsule, passing obliquely from above 
downwards and forwards; the surface of the cotyloid fragment 
had become concave, and was covered with a fibro-cartilaginous 
structure ; the lower fragment had suffered very little from ab- 
sorption ; the cervical ligament was perfect only along the conca- 
vity of the neck of the bone. The shortening of the limb amounted 
to three-quarters of an inch. The patient lived several years after 
the receipt of the injury. 

Case XVI.— Robert Robin- 
son, Ect. 50. — Fracture of the 
neck of the femur within the cap- 
sule : the head of the bone was in 
many places destitute of carti- 
lage, and covered with a false 
membrane ; the surface of the 
upper fragment was covered by 
a dense fibrous tissue through- 
out the greater part of its ex- 
tent ; where this structure was 
deficient the surface was dense, 
and as smooth as ivory. The 
lowerfragment presented similar appearances. The fractiire had oi 
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cuired several yeara before the death of the patient, and was 
caused by a fall upon the trochanter ; the neck of the bone was 
completely absorbed. At the period of the patient's decease, the 
shortening of the limb amounted to two inches. 

Case XVII— Ellen Walker, 
ffit. 70. — Fracture of the neck 
of the femur, close to the margin 
of the cartilage of the head of the 
bone ; the fracture passed ob- 
liquely from belbre downwards 
and outwards ; the cervical liga- 
ment, torn in front, was perfect 
posteriorly. The injury proved 
fatal upon the seventh day after 
its occurrence, from the super- 
vention of irritative fever. The 
limb was shortened half an inch. 

Case XVIII. —Laurence Reilly, tet. 56. — Fracture of the 
neck of the femur within the capsular ligament, with absorption 
of the entire of the cervix ; the 
upper fragment had disappeared 
to the level of the cotyloid liga- 
ment ; a ligamentous band of 
great strength extended from the 
capsule to the imder surface of 
this fragment ; the head of the 
bone was joined to the acetabu- 
lum by a very vascular mem- 
brane ; the lower fragment ap- 
peared to have been the seat of 
very acute osteitis; the perios- 
teum was inflamed, and separated 
irom the bone, the compact tissue 
of which had been recently ab- 
sorbed, and the rough surface of 

the reticular tissue was thus exposed : this tissue was vascular in the 
extreme, and in some places covered with lymph, flakes of which, 
mixed with pus, were contained in the cavity of the joint, and a 
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large collection of dark and ftetid purulent matter surrounded the 
articulation. In tliia case the sternum was broken at the junc- 
tion of the first with tlie second bone ; and in the situation of 
this fracture was another abscess, the matter of which presented 
the same unhealthy character as that already mentioned as exist- 
ing in the vicinity of the hip-joint ; the lower lobe of each lung 
presented the anatomical characters of the first stage of pneu- 
monia. 

The patient, a miserable-looking man, exhausted apparently 
by poverty and distress of every description, was admitted into 
the hospital, December 31, 1839; he had been knocked down 
by a cart loaded with hay, and it was stated that the vehicle had 
passed over his body. The usual symptoms of fracture of the 
neck of the femur were present ; the limb was shortened two 
inches. It was at first supposed that the lesion of the neck of 
the femur had been the result ol' the recent accident, but it was 
afterwards ascertained to have been of several years' duration. 
The patient survived the receipt of the recent injury only one 
week. The symptoms which preceded death were analogous to 
those of diffuse inflammation. 

Case XIX. — Joseph Seaton, set. 90.— Fracture of the neck 
of the femur within the capsule. Almost the entire of the cervix 
had been absorbed; a false membrane 
which, in the recent state, was covered 
with minute arborescent vessels, invest- 
ed the head of the bone; asimilar mem- 
brane covered the acetabulum, but these 
layers were not adherent to each other. 
The bone presented a remarkable ex- 
ample of that peculiar atrophy which 
affects the osseous system of the aged ; 
it extended throughout the wliole 
of the shaft, which in many places 
yielded to a very moderate degree 
of pressure ; the medullary canal and 
the cells of the areolar tissue were 

enlarged, and filled with a substance more resembling oil than 
medulla, and an unhealthy tatty deposition separated from each 
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other the pale and atrophied fibres of the muscles around the 
joint. The fracture had occurred seven years before the patient's 
death, during the whole of which period he had been bed-ridden. 
The limb was shortened one inch and a quarter at the lime of his 
decease. 

Case XX. — A female, ast, 65. — Fracture of the neck of the 
femur within the capsule, with complete absorption of the cervix- 
The shaft of the femui-, where, in the 
normal stale, it joined the neck of the 
bone, presented a smooth flat surface ; 
the head of the femur and the aceta- 
bulum were smaller upon this side than 
upon the opposite. The patient had 
sustained the injury several years be- 
fore her death, and was bed-ridden 
from the time of the occurrence of the 
accident up to the period of her de- 
cease, at which time the shortening of 
the limb amounted to two inches and 
& half; the limb was likewise much 
reduced in size as compared with the 
opposite one. 

Case XXI. — Thomas Connolly, ret. 50.— Fracture oi' the 
neck of the femur, close to the head of the bone, and directed 
transversely with respect to the axis 
of the cervix; the cervical ligament 
had been torn nearly throughout the 
whole extent of its anterior surface ; 
blood was effused between the frag- 
ments, and a large ecchymosis sur- 
rounded the articulation. The patient 
survived the receipt of the injury 
about ten days : he sunk under an at- 
tack of iever, which set in immediately 
after the ocourrence of the accident, 
and which was occompanied with de- 
lirium. There was complete eversion 
of the foot, and the limb wiis shortened three-quarters of an inch. 
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Cabb XXII.— Bridget Misset, st. 72.— Fracture of the neck ^^| 


of the femur within the cap- 


^m 


sule, passing obliquely from ^tf^^^^ 


■ 


before backwards and out- ^f ^jj^F 




wards ; the cervical ligament H|^^^^ i 


^^^^^ ^^1 


was almost everywhere torn ; ^^^|P ^ 


^B^^^^L ^^H 


a small portion, a few lines in "V ■ 


P* Jl^B ^H 


breadth, at the concavity of ^M 


^* tBB ^^1 


the arch of the neck of the W 


W^ 1 


bone, alone prevented the tfH 




complete separation of the ^^| 


iiiMy^ 1 


fragments. In this case the ^^| 


1 «i^V J 


eversion of the foot was very ^B 


f '«■■ ^^j 


remarkable. The shortening 1 


iH ^^1 


amounted to an inch. The pa- 


; II H 


tient hved ten weeks after tlie | 




occurrence of the fracture. 
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Case XXIII.— A female, ret. 50.— Fracture of the neck of ^H 


the femur within the capsule, with absorption 


of the entire of ^^^H 


each fragment of the cervix ; 


^^H 


the surface, from which the 


^^H 


neck of the bone springs in 


m^jS^ 


the normal state, was inti- ^.^^ ^ 


#^^hL 


mately united to the under ^T ^^1 


l|J.S% 


surface of the head of the bone ^B ^^| 


ilifi'S J 


byan exceedingly dense hga- ^B'' JH 


W I'llHr 


mentous structure, arranged ^^Bky, ifl 


T iiilJrlw 


in bands about one-eighth ^^^H||H| 


LHiff 


of an inch in length ; the en- jH 


iiiillH 


tire of each surface was thus ^I^B 


iPiilw ^^ 


covered, and from the inte- ■ 


hIii'm ^^I 


nor of the capsule several 1 


■III '1 ^1 


strong and thick ligamentous | 


m 1 


productions passed, to be in- 


serted into the margin of the 


Lead of the bone, the cartila- 




ginous surface of which was covered with a thin 


organized mem- ^^^| 


brane. The patient survived the accident several years, and en- ^^^H 
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joyed very considerable motion of the limb, being able to walk 
well with the assistance of a stick. The shortening amounted to 
one inch, and the foot was completely everted. 

Case XXIV.— Catherine Mooney, let. 60. — Fracture of the 
neck of the femur within the capsule, passing obliquely fiom 
before backwards, and from witliin outwards; a dense fibrous 
tissue, covering the sur^e of each fragment, had united them 
closely together ; the surface of the head of the bone surrounding 
the ligamentum tores was destitute of cartilage ; the bone was 
remarkably light, its compact tissue thin, and its medullary canal 
large ; the interior of the head and of the cervix contained several 
very large cells, tilled with an oily medulla ; several of the long 
bones were in a state of senile atrophy. This woman lived five 
years after the occiirrence of the fracture. The foot was everted, 
and the limb shortened one inch. 

Case XXV. — Robert Donovan, set. 80. — Fracture of the neck 
of the femur within the capside. The surface of the superior frag- 




ment was concave, smooth, and polished ; the neck of the bone 
absorbed, and the cartilage of the head atrophied, and in some 
places totally removed ; the capsule was unusually thickened, and 



organized lymph adhered to ita internal surface. There waa no 
n of any description between the two portions of the bone ; 
tlie trochanter waa drawn upwards towards the dorsum of the 
ilium, where it formed a remarkable tumour. The patient lived 
two years a('t«r the receipt of the injury, and at the period of his 
death the limb waa shortened one inch and a half. 

Case XXVI— Mary Woods, mt. 70.— Fracture of the neck 
of the femur within the capsule, passing obliquely from above 
and without downwards and in- 
wards: the superior and anterior 
portions of the cervical ligament 
were torn, but the portions corres- 
ponding to the inferior and poste- 
rior surfaces of the neck of the 
bone were entire ; several frag- 
ments of the posterior surface of 
the cervix adhered to this un- 
broken portion of the cervical liga- 
ment, from several parts of which 
delicate bands of organized lymph 
passed, to be inserted into the sur- 
face of the superior fragment. The head of the bone had sunk 
below the level of the summit of the trochanter mijor and a 
sharp spicula, connected with the inferior surfacL ol the upper 
fragment, had penetrated the adjoining portion of the capsular 
ligament, and rested upon the upper surface of the trochanter 
minor. The foot was everted, and the shortening of the limb 
amounted to one inch. Throughout the whole progres"" of the 
case the patient complained of severe pain in and around the 
articulation. She had a considerable degree of fever, and occa- 
sionally a rigor. A large abscess at length formed among the 
muscles of the glutaaal and superior portion of the femoral regions, 
from the constitutional effects of which the patient died, three 
months after the occurrence of the accident. Upon examination 
after death, purulent matter and lymph were found within the 
capsular ligament ; the synovial membrane was everywhere in- 
flamed, and the bone itself presented evidence of having been the 
seat of increased vascular action. 
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Case XXVII.— Bridget Harper, Et. 70.— Fracture of the 

neck of the femur within the capule. The cervical ligament 
was lacerated superiorly, but the 
portions inyestitig the anterior, 
postarior, and inferior sTirfaces of 
the neck of the bone were entire ; 
thin and delicate bands of lymph 
passed from its inner surface to 
the superior fragment. The head 
of the bone had sunk down nearly 
to the level of the summit of the 
trochanter major, and the frac- 
tured surfaces presented eminences 
and depressions which mutually 
accommodated each other. In this 
case the patient survived the occur- 
rence of the accident only ten 

days. The limb was shortened half an inch, and the foot slightly 
everted. 

Case XXVIII. — A female, let. 55. — Fracture of the neck of 
the femur within the capsule : the greater part of the neck of the 
bone has been absorbed, and the 
opposed surfaces of the fracture 
have become united, throughout 
the greater part of their extent, by 
a strong fibrous tiasiie ; anteriorly, 
several ligamentous bands passed 
from the capsular ligament to the 
upper fragment ; the fragments 
were in close apposition, and a 
ridge of bone was formed along 
the anterior margin of the infe- 
rior, corresponding in direction to 
the anterior intertrochanteric line; 
portions of organized lymph, at- 
tached to the capsule, were spread 
out over the surface of the head 
of the bone, but did not adhere to it. The limb was shortened 
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one inch and a quarter. The woman survived the receipt of the 
injury several years. 

Case XXIX. — Patrick Murphy, set. 80. — Transverse serrated 
fracture of the neck of the femur external to the capsule, at the 
line of junction of the cervix with 
the shaft of the bone: a second 
fracture detached the trochanter 
major, which was drawn upwards 
and backwards, carrying with it 
the insertions of the pyriformis, 
geraelH, and obturator muscles. 
The trochanter minor was likewise 
separated from the shaft of the fe- ■ 
mur, and, along with it, the inser- 
tion of the psoas and iliacus inter- 
ims ; a largo quantity of blood was 
poured out between the fragments, 
and among the muscles around the 
joint. The limb was shortened 

two inches, the foot inverted, and the entire limb in a state of ad- 
duction; the trochanter major could be felt upon the dorsum of 
the ilium, a little above the situation of the sciatic notch. This 
case was at first supposed to have been an example of luxation 
upon the dorsum of the ilium. The patient died upon the four- 
teenth day after the accident. 

Cask XXX.— AHcla Harris, 
!et. 70. — Fracture of the neck of 
the femur external to the capsule : 
the greater and lesser trochanter 
have both been separated from the 
shaft of the bone, and the former 
broken into two portions ; the pos- 
terior surface of the femur, betweea 
the two roots of the Unea aapera, 
was also detached. Five days be- 
fore her admission into the hospi- 
tal, this woman had been thrown 
down with great violence, and having with much difficulty a 
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fell a, second time ; the parts around the joint were swollen, tenac, 
and painful, and the limb shortened one inch and a half. She 
died of bronchitis ten days after the accident. 

Case XXXI. — James Stanford, Eet. 67. — Comminuted fracture 
of the neck of the femur, external to the capsule. The fracture 
is obi q fro above and w tho t, 
downwa da and nwa ds at a upper 
part t extends w thin the apsule tl e 
trochanter major haa been broken mto 
four p Gces and the trochanter n nor 
has also been separated f om the shaft 
a large qu-mt ty of sen o ^ulated 
blood was fo nd effused betwee i the 
fragment, an 1 an ong the mu clc 
around the jo nt The foot was everttd 
and the hmb shortened two nches 
Upon the fourth day afte the occur 
rencc of he ac dent th pat en the 
came exceed ngly re ties and endea 
voured to get out of bed He d ed 

of trauma del num upon the e ghth day i om the rece pt of the 
injury H had been a man of most nte perate hab ts 

CaseWXII— A nan ast 50 — 
Fractur ofth ne k of the femur ex 
temal to the capaular hgament The 
fracturehaspassedthroUgl thee ntioof 
the lesser trochante one half ol w h ch 
thus r ma ned con ected with the shaft 
of the bon tl e tr chan er m jor was 
broken off an 1 sph nto two ] o t ons 
and cop oua heemor hage had tak n 
place a nong he muscles The 1 mb 
waashu teneltwo nches and the foot 
everted Tl e njury ( h 1 wai the 
result of a iall upon the tiochanter) 
was followed by severe constitutional 

disturbance, which proved fatal upon the iburtcenth day after the 
occurrence of the accident. There had been delirium at night. 



1 






L 



FRACTURES OF THE NECK OF THE FEMUE. f<7 

Case XXXIII.— Mary Kelly, let. 5(i.— Fracture of the neck 
of the femur external to the capsule : in front, a triangular portion 
ol' bone ha3 been separated both 
from the shaft and from the neck 
of the femur; tlie trochanter was 
broken into four distinct pieces. 
The limb was shortened one inch 
and a quarter, and the foot was 
everted. The patient survived the 
occurrence of the accident only 
eleven days, her death being ap- 
parently owing to the severe shock 
caused by the injury. There 
was a largo quantity of blood ef- 
fused among the muscles around 

the articulation, and between the fragments of the comminuted 
trochanter, the fibrous structures covering which were lacerated. 

Case XXXIV,— Ellen Bryan, st. 65.— Fracture traversing 
the neck of the lemur, external to the capsular ligament, at ita 
line of junction with the shaft of 
the bone ; a second fracture, com- 
mencing near the summit of the tro- 
chanter major, terminates atthetro- 
chanter minor, detaching the pos- 
terior half of each of these processes, 
together with the intervening por- 
tion of the bone, and the centre of 
this detached portion is traversed 
by a third fracture. The superior 
extremity of the lower fragment 
was deeply excavated, in conse- 
quence ol' the neck of the bone 
having been forcibly driven into 
its carieellated texture ; the cavity 
thus formed was filled with blood, which was also effused between 
the muscles. The patient died of bronchitis five days after the 
receipt of the injury. There was no appreciable eversion of the 
foot ; the shortening of the limb amounted to one inch and a, half. 
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Case XXXV. — Margaret Connolly, ret. 
neck of the femur, external tO' tlie 
cap-fule, & second fracture pafs 
ing through the posterior intertro 
chantenc •'pace, separated botli tro 
chanters from the shaft, together 
with the whole of that portion of 
the bone comprised between the 
two roots of the Iinea aspen a 
large quantity of blood was effii'<ed 
between the fragments The pa- 
tient, an exceedingly infirm old wo 
man, survived the occurrence of the 
accident only twelve days. The 
limb was shortened one inch and a 
half, and the foot everted. 

Case XXXVL— Thomas Murphy, xt. 41.— Fracture of th. 
neck of the femur, external to the capsule, with comminuted frac- 
ture of the trochanter major. The 
bone was broken into six distinct 
fragments, independent of the frac- 
ture through the cervix. The mus- 
cles around the joint were pale and 
flaccid, and the cancelli of the femur 
were filled with an oily fluid. The 
injury was the result of the applica- 
tion of a very slight force, but most 
of the long hones in this individual 
were in a morbid state. The oppo- 
site femur was the seat of several 
fractures; one passed transversely 
through the shaft, about three inches 
above the condyles, and was united 
with but little deformity ; a second 

traversed the bone obliquely near its centre ; this was also united, 
but the lower fi-agment overlapped the upper to the extent of four 
inches; a third fracture, which had separated both trochanters 
from the shaft, was united by a ligamentous tissue. There also 
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existed, upon this side, an intracapsular fracture, with complete 
absorption of the neck of the bone. An enonnouB quantity of 
osseous matter, of an extremely porous texture, and highly vas- 
cular, was deposited throughout the entire extent of the femur ; 
the muscles were wasted, and contained between their fibres a 
pale, unhealthy adeps, and the bony tissue was infiltrated with oil. 
The patient had been bed-ridden for ten years preceding his 
death, and during the latter part of his life he suffered great 
agony ; he at length died of diarrhoea. The olecranon process was 
broken during an effort of the patient to raise himself upon his 
elbow in bed. 

Case XXXVIl A male, tet. 60.— Fracture of the neck of 

the femur, external to the capsule. The neck of the bone was 
broken transversely at its base ; it had been driven into the can- 
cellated tissue between the trochanters, in an oblique direction, 




so that the broken extremity of the cervix was forcibly impelled 
against the trochanter major. The whole of that portion of the 
bone which constitutes the intertrochanteric space, together with 
the lesser trochanter, was completely detached from the shafli, 
comminuted, and displaced. The neck of the femur formed a 
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right angle with the shaft, which was dniwn npwanb in front 
the anterior rariace of the cerru. The fracture of the trochanter 
TO firmly united by cmaeoaa matter, dcporitcd copiously along 
the line of the •olatton of coatinutty in the bone, but the lemon 
erf* the neck of the femur itaelf had been repaired only by a liga- 
mentous fltnictunt. In this case the limb waa shortened two 
inches, the foot wae ineetied, and the injury was supposed to have 
been a dislocation upon the dorsum of the ilium. 'Die paUent 
died abmtt six months sAer the occurrence of the accident 

Case XXXVIII— A male, let. 
65. — Fracture of the neck of the 
femur, external to the capsule, with 
comminuted fracture of the trochanter 
major, which was broken into six 
pieces. The fibrous coverings of the 
trochanteric region were everywhere 
lacerated, and the fragments of the 
bone enveloped in extravasatcd blood - 
The loot was everted, and the short- 
ening of the limb amounted to two 
inches. The patient died upon the 
tenth day after the occurrence of the 
iiccidcnt. 

Cask XXXIX. — Michael Doolan, set. 75. — When this pa- 
tient was admitted into the hospital the limb presented the fol- 
lowing appearances. The region of the hip-joint was considera- 
bly swollen; the trochanter major seemed to be much larger than 
natural ; it was drawn upwards nearly to a level with the anterior 
spine of the ilium ; there was an evident hollow in the groin, and 
the limb was four inches shorter than the soimd one; the foot was 
inverttd ; rotation outwards caused severe pain ; crepitus was 
easily produced. The patient stated that, about a fortnight be- 
fore his admission into the hoapital, he had fallen upon a heap of 
atones upon the left hip ; that he was at once rendered incapable 
of rising, and was carried to the hoapital. He further stated that, 
many years ago, ho had noticed a stiffness in the hip-joint, which 
was the sent of the recent injury; that by very slow degrees the 
limb became shortened ; that he walked lame, but was never con- 
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fined to bed in consequence of the aSection. He died one month 
after the occurrence of tho accident. Upon examination of the 
joint after death, it was found that the neck of the femur was 
fractured at its base; the trochanter major was broken obliquely 

[ from the shaft of the bone, the fracture running in such a diroc- 

[ lion as to leave attached to the trochanter the pyriformis, gemelli, 

quadratua femoris, and obturator muscles ; the trochanter minor 

' was also separated, along with nearly two inches of that portion 

of the shaft from which it springs ; the psoM and iliacus muscles 
were attached to this fragment. 

When the interior of the joint was laid open, the state of the 
parts here disclosed satisfactorily accounted for the train of symp- 
toms which the patient described as having occurred previous to 
the receipt of the injury. Osseous matter was deposited at the 

! junction of the cervix with the head of the (emur; the ligamen- 

tum teres had disappeared ; the head of the femur was destitute of 
cartilage, for which was substituted a smooth, polished substance 
like ivory ; the head of the hone was enlarged and altered in form ; 
the acetabulum was also enlarged, and lined by the same ivory- 
bfec material as that covering the head of the femur. When the 
fractured portions were restored to their proper relative position, 
it was found that the neck of the lione was quite horizontal, and 
that the trochanter major was situated above the level of the 
head of the femur. A considerable degree of shortening (the re- 
sult of chronic rheumatic arthritis) had thus existed before the 

I occurrence of the fractui'e. 




Case XL.— Eliza M'Cabe, set. 
mitted into the hospital upon the 
13th of December, 1845 ; she had 
just been violently thrown do^vn in 
the street. The usual signs of the 
extracapsular fracture of the neck of 
the feimu" were present, the limb was 
shortened one inch and a quarter, and 
the foot everted. During the night 
of the 17th she got out of bed, and 
contrived, without assistance, to make 
her way across the ward to the fire, 
beside which she remained sitting upon 
the floor until morning ; upon several 
subsequent occasions she left her bed, threw her weight upon the 
broken limb, and hobbled about the ward, raving occaaionally 
and unconscious of pain. Opium failed 
to tranquillize her; in fact she mani- 
fested most of the symptoms of trau- 
matic delirium. When the limb was 
examined after several of these at- 
tempts to walk, it was found that the 
shortening of the limb had reached 
two inches, and that there was a de- 
cided tendency to inversion of the foot. 
Two exceedingly sharp spicula; of 
bone, belonging to the lower frag- 
ment, threatened to perforate the in- 
teguments close to Poupart's ligament, 
and abonytumourcould be felt towards 
the dorsum of the iUum. Upon the 
8th of January, 1846, she was a1>- 
tacked with diarrhcea, and died upon 
the 30th, about six weeks after the 
occurrence of the accident. 

Upon examination of the joint after 
death, the neck of the femur was found 
fractured external to the capsule ; it 
had been driven into the cancellated tissue of the lower fiagment, 
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breaking off the entire of the trochanter major ; the neck of the 
bone and the trochanter formed a right angle with the shaft; the 
former had suffered a very singular rotation, in consequence of 
which its anterior surface was directed upwards, and its posterior 
Buri'ace downwards ; its concavity looked forwards, and its upper 
surface backwards. The head of the bone was directed back- 
wards, and the broken extremity of the cervix forwards; the tro- 
chanter was displaced along with the neck of the bone ; the ante- 
rior surface of the lower fragment presented two sharp spiculte, 
the points of which were only corered by skin; the anterior sur- 
face of the femur was turned inwards, and the lower fragment 
had been driven upwards in front of the superior. 

Case XLI. — A male, let. 55. — Fracture of the neck of the 
femur external to the capsule, at the line of junction of the cervix 




with the shaft of the bone. A second fracture, commencing near 
the centre of the summit oi' the trochanter major, passed obhquely 
downwards, along the inferior boundary of the intertrochanteric 
space, and terminated below the lesser trochanter ; the large por- 
tion of bone which was thus separated from the shaft was tra- 
versed near its centre by a third fracture ; the shaft of the bone 
was drawn upwards and backwards, and the broken extremity of 
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the superior fragment overlapped it in front ; bony matter had 
been deposited along the lines of fracture, throughout the whole 
extent of which osseous union had taken place. In this case the 
limb was shortened two inches and a half, and there was com- 
plete everaion of the foot. The summit of the trochanter major 
was above the level of the head of the femur. In this instance 
osseous matter was freely deposited along the anterior, as well as 
along the posterior intertrochant-eric line. For the opportunity 
of examining the specimen I am indebted to Doctor Shannon, 
Surgeon to the Hospital oi' the South Union Workhouse. The 
patient survived the receipt of the injury for several years, 
and by wearing a high-heeled shoe, was able to walk tolerably 
well. 

Case XLII. — A female, jet. 60. — Fracture of the neck of the 
femur, partly internal and partly 
external to the capsular bgament, 
commencing superiorly within the 
capsule, passing downwards and in- 
wards very obbqucly, and terminating 
below, external to the capsule, at the 
junction of the concavity of the cer- 
vix with the shaft of the bone. The 
greater part of the fracture was ex- 
ternal to the capsular ligament, and 
this portion had been driven into the 
cancellated tissue between the tro- 
chanters, both of which processes were 
broken off from the shaft of the bone, 
and displaced backwards: the supe- 
rior part of the cervical ligament, 

corresponding to the intracapsular portion of the fracture, was 
lacerated. The limb, in this case, was shortened one inch and a 
balf, and the foot everted. The patient had been knocked down 
with great violence; she survived the occurrence of the accident 
only one month. Coagulable lymph had been copiously depo- 
sited upon the broken surlaces oi' the neck of the bone, and 
osseous matter along the whole extent of the fracture through the 
trochanters, but consolidation had not been accomplished. 
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Cask XLIII. — Patrick Grant, aet. 70. — Fracture traversing the , 
trochanter major, and inferior part of the neck of the femur. The 
line of fracture ia slightly oblique 
downwards and outwards; its high- 
eat point, which corresponds to the 
concavity of the neck of the bone, 
is within the capsular ligament. In 
the recent state tlic bone presented 
evidence of having been the seat of 
acute inflammation ; the periosteum 
waa separated from it, in tho vi- 
cinity of the fracture, by purulent 
matter, and the compact tissue of 
tho bono was here and there absorb- 
ed ; the surface of each fragment 
was covered with coagulable lymph. 
The foot was everted, and the limb 
Bhortencd one inch and a half The 
patient died, after suffering severe 
pain, upon the fifth day from the time of the receipt of the injury. 

Case XLIV. — John Summers, jet. 74. — Fracture of the neck ' 
of the femur, external to the capsule, with impaction of the aupe- 
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rior fragment into the cancellated tissue between the trochanters ; 
a second fracture, passing downwards and inwards towards the 
trochanter minor, had separated the trochanter major from the 
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Bhaft, along with the whole of that portion of the bone which con- 
stitutes the posterior intertrochanteric apace; the fibrous invest- 
ments of this region were uninjured. An organized fibrous tissue 
had united each fracture, but bony union had not any where 
occurred. The patient died of sloughing of the nates two months 
after the receipt of the injury, which was caused by his having 
fallen out of bed. The hmb was shortened one inch and a half, 
and the foot everted, but crepitus was not perceptible. 

Case XLV. — Mary M'Kenna, ebI. 52. — Fracture of the neck 
of the femur external to the capside. The superior fragment was 
driven into the cancellated texture of the inferior, and firmly 




wedged in between the trochanters; the lesser trochanter was 
split at right angles with the shaft of the bone, the fissure being 
about an inch in length ; a similar, but shorter fissure, traversed the 
posterior part of the trochanter major; the descending ramus of 
the pubis was broken obliquely, the fi'acture passing downwards 
and inwards from the thyroid foramen. The patient died upon 
the fourth day after the receipt of the injury. The limb was 
shortened three-quarters of an inch, the foot everted, and the 
slightest motion of the joint productive of great pain. A mode- 
rate degree of force failed to restore the shortened limb to its 
natural length, nor was it possible to elicit crepitus. The fissures 
of the trochanters were not continuous with each other, nor was 
there any laceration of the fibrous structures which invest the 
trochanteric region ; the neck of the bone was driven into the 
shaft, preserving very nearly its natural obliquity. 




FRACTOHES OF THE NECK OF THE FEMUK. 97 

CaseXLVI. — Catherine Egan, JEt, 60. — Fracture of the neck 
of the femur external to the capsule. The neck of the houe haa 
been driven into the cancellated 
tissue of the trochanter, and forma 
a right angle with the shaft of tlie 
bone : a second fracture separated 
the lesser trochanter and posterior 
half of the greater from the shaft, 
between which and the fragment 
thus detached, thebroken end of the 
cervix appeared ; in the recent state 
it was in naked contact with the 
bursa, situated under the glutaaus 
maximus muscle ; the lower frag- 
ment lay principally in front of 
the superior. Tlie patient died of 
diarrhosa one month after the oc- 
currence of the accident. The 

limb was shortened one inch and a quarter, and the foot was in- 
verte.d ; it admitted of being slightly everted, but remained 
throughout the progress of the case in the inverted position. 

Case XL VII. — Sarah Denny, aet. 70, — Fracture of the neck 
of the femur external to the capsule ; the cervix has been driven 
in between the trochanters so far, 
that its broken surface is in con- 
tact with the external wall of the 
shaft; a second fracture, passing 
along the inferior boundary of the 
posterior intertrochanteric space, 
has separated both trochanters from 
the shaft, along with the interven- 
ing portion of the bone ; a quan- 
tity of bony matter was deposited 
along the line of this fi'actiire. The 
patient survived the injury one 
month. The foot was everted, and 
the limb shortened one inch. It 
was found impossible to elongate it, or to produce crepitus. 




Cabe XLVIII. — Alicia Sherlock, ret. G4. — Extracapaiilar 
fracture of the neck of the femur, with impaction of the superior 
into the inferior fragment: the neck 
has sunk to a, right angle with the 
shaft ; a second fracture detached the 
greater part of both trochanters ; both 
these fractures appeared to have been 
firmly united by osseous matter, but 
upon leaving the bone in boiling water 
for a few hours, it became separated 
into three fragments — the shaft, the cer- 
vix, and the trochanter.' The patient 
survived the injury about three months 
and a half. The eversion of the foot was very alight, and the 
limb shortened only half an inch : crepitus could not be produced. 

Case XLIX. — James Power, jet. 54. — Fracture of the neck 
of the femur cxtomat to the capsular ligament, with impaction of 





tlie cotyloid fragment into the cancellated structure of the infe- 
: this tissue, where it is opposed to the broken surface of the 
neck of the bone, has become exceedingly dense and firm, and 
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hero the fragments are united by short ligamentous bands, but 
the two portions of the fractured bono are still capable of being 
moved upon each other ; the cervix forms a right angle with the 
shaft, and the anterior inferior angle of its broken extremity pro- 
jects nearly half an inch in front of the lower fragment, in such a 
manner, that the axis of the neck is directed backwards ; a second 
fracture, passing downwards and inwards through the posterior 
intertrochanteric space, has detached both trochanters from the 
shaft of the femur ; this fractui'e has been united by bone, a most 
exuberant growth of which, very irregular in form, and of a 
porous, spongy texture, has sprung from the intertrochanteric 
line, and encircled the neck of the bone. The injury was the 
result of a fall upon the trochanter, January 3rd, 1839. The 
limb was shortened one inch and a half, and the foot everted. 
At the end of seven weeks the patient left the hospital, and was 
able to walk with the assistance of crutches. He had, at tbia 
time, disease of the bladder, for which he was readmitted June 
3rd, and of which he died June 11th. 

Case L. — A female, Jct. 70. — Extracapsular impacted fracture 
of the neck of the femur, with fracture through the posterior part 
of the trochanter major. The neck 
of the bone forms an acute angle with 
the shaft; both fractures have been 
perfectly united by bone; the cancel- 
lated tissue (the cells of which were en- 
larged) was filled with an oleaginous 
medulla, and a slight degree of pres- 
sure was sufficient to crush the struc- 
ture of the head of the bone; the com- 
pact tissue of the arch of the neck of 
the femur was atrophied, and the por- 
tion of it which had been driven into 
the shaft was becoming indistinct, and, 

as it were, resolved into cancellated tissue. The bone was remarka- 
ble for its extreme lightness. The injury was received several years 
before the death of the patient, who had been bedridden during 
the whole of the intervening time. I was unable to ascertain the 
amount of shortening in this case. 
h2 





Case LI. — Fracture of the neck of the femur external to the 
capsular ligament, with impaction of the superior into the infe- 
rior fragment: the angle which the 
neck of the bone forma with the shaft 
in the normal state has been, in this 
instance, nearlj preserved, but the di- 
rection of its axis is slightly altered ; 
it forms with the shaft an angle salient 
in front; there is a mutual interlock- 
ing of the fragments ; the centre of 
the broken surface of the lower &^- 
ment forming aremarkable convexity," 
which is received into a corresponding 
concavity in the cotyloid fraginent; 
there is no union between the frag- 
ments ; a second fracture had detached 

the greater part of the trochanter major, but here solid bony 
union had occurred. The neck of the femur, although perfectly 
moveable, cotdd not be extricated from the cavity between the 
trochanters into which it had been received, in consequence of 
the manner in which the fragments were dovet^led together. I 
know nothing of the liistory connected with this preparation. 

Case LII. — Bryan Dunn, set. 60. — Extracapsular impacted 
fracture of the neck of the femur. The line of fracture passes 
through the anterior intertrochanteric line, so as to be external 
to the cavity of the joint, but, at the same time, concealed by the 
attachment of the capsular ligament; at the upper and lower ex- 
Iremitiefl of the line of fracture, this attachment was lacerated, but 
throughout the rest of its extent it was iminjured, and, being con- 
nected to the edge of each fragment, prevented any considerable 
amount of displacement from occurring. A second fracture passed 
from the anterior part of the summit of the trochanter major, 
downwards and inwards, towards the lesser trochanter, degenerat- 
ing into a hair-like fissure as it approached that process ; a third 
fracture, running downwards and outwards from the posterior 
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intertrochanteric ridge, met the line of the second nearly at a 
right angle, and thus completed the separation from the rest of the 
bone of that portion of the great trochanter which gives insertion 




to the glutteua medius and c[uadratus feuioria; another fissure 
passed downwards at right angles with the lesser trochanter, but 
was not continuous with the fissures already described. The 
fibrous investment of the trochanteric region was uninjured. 

The neck of the femur had lost 
somewhat of its natural obliquity, 
and its axis, instead of being directed 
upwards and forwards, as in the nor- 
mal state, passed upwards and back- 
wards; it thus formed with the shaft 
an angle salient in fi-ont. A section 
of the bead and neck of the bone 
shewed that the superior fragment 
had been driven into the cancellated 
texture of the inferior, but (owing to 
the obliquity of the cervix, its axis 
being directed backwards and its 
lower extremity thrown forwards) 
the posterior half alone of the broken 
Burfiice of the upper fragment had been impacted, and that to 
a very slight degree. A sharp point of bone, projecting from 
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the anterior margin of the upper fragment, where the attach- 
ment of the capsule had been penetrated, had pierced a branch of 
the external circumflex artery, and tlie blood poured forth from 
the wounded vessel had separated the muscles from each other as 
low down as the knee-joint. In this case the shortening of the 
limb amounted to half an inch. The patient died upon the four- 
teenth day after the receipt of the injury.* 

CiSE LIII. — Mary Henncsy, fet. 80. — Fracture of the neck 
of the femur, external to the capsular ligament, with impaction 
of the fupenor fragment into the cancellated tissue of the shaft. 
The fiagmenta are placed nearly at right angles with each other; 




a second fracture has split off the posterior superior part of the 
trochanter major, but there is no displacement of the fragment, 
owing to the integrity of the fibrous coverings of the trochanter. 
The limb was shortened one inch. The patient died one month 
after the receipt of the injury. 

Case LIV. — A man, set. 58. — Fracture of the neck of the 
femur, at its junction with the shaft of the bone. The superior 
fragment was driven a short distance into the cancellated tissue 
of the inferior; a second fracture passed through the posterior 
intertrochanteric space, commencing behind the summit of the 
trochanter major, passing from thence downwards and inwards, 



* A calB eicealinghr Blmilar to this has been pablisbed bj Ur. Ring, oi 
(ifpsrtial&tKture of the neck of the femur.— See Lancet, 1841. 
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and terminating below tke lesser trochanter, thus separating from 
the shaft u portion of \he former, and the entire of the latter pro- 
cess. The neck of the bone formed a. 
right angle with the shaft ; com- 
plete and solid osseous union had 
taken place throughout the entire 
extent of each fracture. The pa- 
tient survived the receipt of the 
injury several years. The foot was 
everted, and the limb was short- 
ened three-quarters of an inch. 
Osseous matter had been freely de- 
posited along the line of the frac- 
ture through the trochanter major, 
and the reticular structure oi' the neck of the bone communicated 
freely with that of the shail. 

Case LV. — A man, £et. 67. — Fracture of the neck of the 
femur, external to the capsule, with impaction of the superior 
fragment into the cancellated tissue 
of the inferior. Perfect osseous con- 
solidation has taken place along tlie 
whole line of the fracture ; a second 
fracture commenced at the junction 
of the anterior with the middle 
third of the trochanter major, and 
terminated at the lesser trochanter ; 
this was likewise united by bony 
matter, deposited freely along the 
line of fracture ; the head and 
neck of the bone were placed at 
right angles with the shaft. The 
limb, in this case, was shortened 
half an inch, and the foot was 

everted. The patient lived several years after the occurrence of 
the accident. He was of course lame, but was able to walk a 
considerable distance without vmcasiness or fatigue, and seldom 
to the assistance of a stick ; he complained, how- 
the hip during cold or damp weather. 




■, of pain i 




nUCTOKSB Of TBS KECK OF TBK FSHDK. 

Cabe LVL — A female, »t. 60. — Fractare of the neck of the 
femur, external to the capsuluT ligament, at the junction of the 
cervix with the shaft of the bone. 
The neck of the femur has been 
driven into the reticular tissue be- 
tween the trochanters ; a 6rm bony 
union haa taken place between the 
fragments; the posterior part of the 
trochanter major was detached by 
a second fracture, and displaced 
backwards ; this fracture was like- 
wise united by bone. The limb, in 
this instance, was shortened three- 
quarters of an inch, and the foot 
was everted. The patient lived five 
years after the receipt of the injury. 

Case LVII. — Patrick M'Dermott, aet. 66. — Fracture of the 
Deck of the femur within the capsule, with mutual impaction of 
the fragments. The line of fracture is exceedingly irregular and 
undulating; directed downwards and outwards at the superior 
margin of the neck ol' the bone, 
it then passed upwards and in- 
wards, encroaching upon the carti- 
lage of the head of the feraur, and 
being again directed downwards 
and outwards, terminated at the 
concavity of the cervix, leaving 
connected with the upper fragment 
in this situation, a sharp wedge- 
shaped portion of compact structure, 
which overlapped the lower frag- 
ment, and pressed against the in- 
ternal surface of the capsule ; the 
surface of the superior fragment 
presented two concavities, sepa- 
rated by a convexity; the latter corresponded to a concavity 
in the reticular tissue of the lower fragment, while the former 
received portions of the compact structure of the lower fragment : 
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the two portions of the bone thus mutually supported each other. 
The cervical ligament was torn throughout the whole of its anterior 
portion, but posteriorly it remained peri'ect. In the latter situation 
small portions of bone, broken i'rom the upper fragment close to 
the margin of the cartilage, remained adherent to the cervical liga- 
ment. The foot waa slightly everted, and the limb shortened 
half an inch. The patient died upon the sixteenth day after the 
receipt of the injury. 

Case LVIII. — The subject of this case was a female, set. 80, 
who, while walking across her bed-room, fell upon her left hip, 
and was at once rendered incapable of rising. About an hour 
after the receipt of the injury she "was seen by IJr. Fleming, who 
found her complaining of severe pain in the region of the joint; 
she had lost all power over the motions of the limb ; the foot was 
slightly inverted, and any attempt to evert it caused great pain; 
the left limb was longer than the right, but, upon inquiry, it was 
ascertained that the latter had, about twenty years previously, 
been broken a little above the knee-joint; this fracture had been 
permitted to unite with much deformity, the limb being shortened 
and the foot everted. Tho case waa treated by Dr. Fleming as one 
of intracapsular fracture of the neck of the femur; some irritative 
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fever supervened, but gradually subsided, and, at the expiration 
of six weeks, the patient had regained considerable command 
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over the motions of the Umh, and, in the seventh week, was able 
to leave her bed. Shortly afterwards, however, she was attacked 
with influenza, and died eight weeks after the receipt of the 
injury. The foot remained inverted throughout the whole pro- 
gress of the case. 

Upon examination after death, the neck of the bone was found 
to have been broken within the capsule ; superiorly, the fracture 
was close to the head of the bone ; from thence it passed some- 
what obliquely downwards and inwards, leaving a portion, about 
half an inch in length, of the concavity of the neck of the bone 
attached to the superior fragment; the head of the bone was 
driven downwards, so that its upper surface was on a level with 
the summit of the trochanter major; internally and infcriorly, the 
upper fragment overlapped the lower, the compact tissue of which 
had, in this situation, penetrated the reticular structure of the 
head of the bone ; while, superiorly and externally, the inferior 
overlapped the superior fragment to such an extent as to conceal 
a portion of its cartilaginous surface, and here the broken surface 
of the upper fragment had sunk into 
tlie cancellated tissue of the lower ; 
from this relative disposition of the 
fragments resulted a mutual impac- 
tion, which effectually prevented the 
separation of the fragments from each 
other; they were further maintained 
in contact by a dense fibrous tissue, 
which adhered closely t« the broken 
surfaces; the impaction of the frag- 
ments into each other had taken place 
in such a manner as to leave a consi- 
derable portion of the inferior project- 
ing in front of the superior. 

Case LIX. — A man, ait. 52, was admitted into the City of 
Dublin Hospital, under the care of Professor Williams, with an 
intracapsular fracture of the neck of the femur, and died of bron- 
chitis upon the sixteenth day after the receipt of tlie injury. 
Upon laying open the hip-joint, very little synovia was found in 
ite interior, but a layer of coagnlable lymph covered the entire 
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I of the internal surface of tlic capsule ; this lymph was firm, closely 

I adherent to the capsule, and rascular throughout; at several 

' points it adliored to the neck and head of the femur. 

The fracture, which was en- 
tirely within the capsule, passed 
in a tortuous direction from above 
downwards, and from within out- 
wards, until it arrived at the com- 
pact tissue of tlic neck of the 
femur inferiorly, where it ran 
very obliquely downwards and 
outwards, thua leaving connected 
with the upper fragment in this 
situation a sharp, wedge-shaped 
portion of the compact tissue of 
the bone, which overlapped the 
lower fragment ; the cervical liga- 
ment, torn in front, was perfect 
posteriorly and inferiorly ; the sur- 
face of each fragment was highly vascular, and several shreds of 
lymph passed between them, perpendicular to, and adherent to, 
both surfaces; in fact, a thin layer of lympli was eifiised between 
the opposed surfaces of the fracture, on separating which, it waa 
drawn out into the thin and delicate hands above mentioned. 
The fracture in this case was caused by a fall directly on the 
most prominent and external part of the trochanter major, and 
the patient walked a few yards after the occurrence of the in- 
jury. The foot was everted, and the limb shortened exactly half 
an inch. 

CjlSB LX. — Owen Curran, set. 70. — See page 59, where this 
case has been inserted among the examples of the occurrence of 
osseous imion in intracapsular fractures. 

The Museum of the Richmond Hospital contains several spe- 
cimens of fracture of the neck of the femur, the result of fragi- 
litas ossium, and also examples of the same lesion, produced by 
I the deposition of cancerous tubercles in the reticular structure of 

Lthe cervix ; to these, however, it would be foreign to my purpose 
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W I have now given as concise an account aa possible of the pre- ' 


¥ pamtions, the examination and history of which warrant, in my 


opinion, the inferences appended to this memoir, and, for the sake 


of more convenient reference, the Ibllowing table is subjoined. 


shewing the age of the patient, the degree of shortening of the i 


limb, and the position of the foot in the preceding cases, as well J 


as the length of time which elapsed between the receipt of the 


injury and the death of the patient. It is right to mention, that 


every precaution was adopted to ensure accuracy in the measm-e- 


ments, which were made from the anterior superior spinous pro- 


cess of the ilium to the point of the internal malleolus. 




__ 


INTEACA 


[•SDLJ 


H FBAC 


TUBES. 




1 




1 


Laurence Maguire, . 


40 


i 


i~^ 


14 days. 


1 




2 


Wimam Collins, . . 


36 


1 


ditto, ' 


17 days. 






3 


Thomaa Maguire, 




84 


i 


ditto. 


14 days. 


1 




4 


Dorah Campbell, 




75 


1 


ditto. 


2 months. 






5 


Mary Gill, . . 




80 




ditto. 


Not known. 






6 


Esther Christie, 




60 


1 


ditto, 


Not known. 






7 


Mary Lamb, 




80 




ditto. 


1 year. 






8 


Margaret Bonrke, 




90 




ditto. 


14 days. 






9 


Margaret Mjler, 




78 




ditto, 


2 months. 






10 


A female, . . 




65 


1 


ditto. 


Several years 






11 


Patrick Doolan, 




60 


2 


ditto. 


7 years. 






12 


Michael Curry, 




40 


li 


ditto, 


1 month. 






13 


Matthew ReiUy, 




46 


ditto, 


4 months. 






14 


Sarah Ashton, . 




65 


if 


ditto. 


9 years. 






15 


Elizabeth Casey, 




50 


1 


Inversion, 


Several years. 






16 


Robert Robinson, 




50 


2 


EversioQ, 


Several years 






17 


Eilen Walker, . 




70 


i 


ditto. 


7 days. 






18 


Laurence EeiUj, 




56 


2 


ditto. 


Several years. 






19 


Joseph Seaton, . 




90 


^1 


ditto. 


7 y.m/ 






20 


A female, . . 




65 


ditto. 


Several years. 






21 


Thoraas Connolly, 




50 


ditto. 


10 days. 






22 


Bridget Missett, 




72 


1 


ditto, 


10 weeks. 






23 


A female, . . 




50 


1 


ditto, 


Several years. 






24 


Catherine Mooney 




60 


1 


ditto. 


5 years.' 






25 


Robert Donovan, 




80 


1* 


ditto, 


2 years. 






26 


Mary Woods, . 




70 


1 


ditto. 


3 months. 






27 


Bridget Harper, 




70 


4 


ditto. 


10 days. 






28 


A female, .... 


55 


ditto. 


Several years. 
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FBACTIIRE9 OF THE NECK OF THE FEMUH. 



EXTRACAPSULAB FRACTUBES. 



KO. 


NAME. 


AOB. 


saoRT- 


OK™°^. 


orZ'.^Ai.. 


29 


Patrick Murphy, . . 


80 


2 


InTersion, 


14 days. 


;i() 


Alicia Harris, . . . 


7t) 


u 


E version, 


10 days. 


:hi 


Jamea StsDford, . . 


HI 


2 


ditto. 


8 days. 


32 


A male, 


.W 


2 


ditto, 


14 days. 


sa 


Mai7 Kelly, . . . 


5ti 


1 
1 

1 


ditto. 


1 1 days. 


•M 


EUen Bryan, . . . 


(is 


ditto. 


5 days. 


35 


Margaret Connolly, . 


m 


ditto. 


12 days. 


.w 


Thomas Murphy," . 


41 




ditto. 


A few veeki. 


H7 


A male, 


KO 


2 


Inversion, 


6 months. 


;« 


A male 


fW 


2 


EversioD. 


10 days. 


w 


Michael Doolao, . . 


75 


4 




1 month. 


4H 


Eliza M'Cabe, . . . 


80 


1 


E vers ion. 


6 weeks. 


41 


A male, 


,1.1 


2 


ditto. 


Several years. 


42 


A female, .... 


(in 


1 


ditto. 


1 month. 


43 


Patrick Grant, . . . 


70 


H 


ditto. 


5 days. 



IMPACTED PKACTURES. 



no. 


SAUB. 


.... 


Z°Z. 


o,'^™„. 


0P^°VAI. 














44 


John Summers, . . 


V4 


\i 


Eversion, 


2 months. 


45 


Mary M'Kenna, 




51! 


f 


ditto. 


4 days. 


4(> 


Catherine Egan, 




m 


U 




1 month. 


47 


Sarah Denny, 






7(1 


1 


Everaion. 


1 month. 


48 


Alicia Sherlock 






ti4 


4 


ditto. 


3i months. 


4f* 


Jamea Power, 






fi4 


ditto. 


5 months. 


.10 


A female, . 






70 




ditto, 


Not known. 


.11 


A male, - . 






ra 




ditto. 


Not known. 


5'A 


Bryan Dunn. 






60 


+ 


ditto. 


14 days. 


fi;i 


Mary Hennessy 






80 


1 


ditto. 


1 month. 


S4 


A male, . . 






58 




ditto. 


Several years. 


fi.1 


A male, . . 






t)V 




ditto. 


Several years. 


Sti 


A female, . 






(io 




ditto. 


5 y™. 



* The opposite femnr, in Oiis patient, had been broki 
turea had nnited with great deformity ; the limb was cou! 
it was impossible to aacertajn the araonnt of retraction conaeqnent npon thf 
re ot the neck of the fcmur destribed at page 
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FEACTDBES OF TBE NECK OF THE FEMUR. 



INTBACAPSUI^R lUPACTED FBACTDKES. 



.0. 


„H. 


.... 


"Z. 


o/Z^'Zv. 


O.LT^AL. 


51 
58 
59 
60 


Patrick M'Dermott, . 
A femaJe, . . . ■ 

A male, 

Owen Curran, . . . 


66 
80 

5a 
70 


4 

T 


E version. 

Inversion, 

Erersioii, 

ditto. 


16 dam 
8 weeks. 
16 days. 
22 months. 



The subjoioed table gives the aggregate of the specimens of 
ftacture of the neck of the femur, which are contained in the 
principal museums of morbid anatomy in Dubhn, and shews the 
proportion which the examples of osseous union bear to the total 
number. 



™™. 


cZ^^ 


ZZ,' 


c^^. 


ZT 


^^ 


Richmond Hospital, 
Koyal College of Surgeons, 
Eichmoud Hospital School, 
Trinity College ditto. 
Park-stSchoolofMedicine, 
Peter-street ditto. 
Original Peter-st. ditto, 
South Union Hospital, 


29 
19 
10 
8 
3 
2 
4 
4 


1 










27 
15 
6 

1 
8 
3 


1 


3 
5 
3 

3 
2 

1 


56 
34 
16 
9 
11 
5 
4 
S 


79 


1 


61 


17 


140 



From all that has been stated in the preceding pages, and 
from the evidence afforded by the numerous post tncHem exami- 
nations which I have had opporttmities of making, the following 
conclusions appear to be legitimately deduced : 

1. A slight degree of shortening, removeable by a moderate 
extension of the Umh, indicates a fracture within the capsule. 

2. The amount of immediate shortening, when the fracture is 
witliin the capsule, varies from a quarter of an inch to one inch. 

3. The degree of shortening, when the fracture is within the 
capsule, varies chiefly according to the extent of laceration of the 

:al ligament. 



4. It also varies according as the firacturc is impacted or 
otherwise. 

5. In some cases of intracapsular fractiires, the injury ia not 
immediately followed by shortening of tlie limb. 

6. This is generally to be ascribed to the integrity of the cer- 
vical ligament. 

7. In such cases, shortening may occur suddenly, at a period 
more or less remote from the receipt of the injury. 

8. This sudden shortening of the limb is in general to be 
ascribed to the accidental laceration of the cervical ligament, pre- 
viously entire, and is indicative of a fracture within the capsule. 

9. The deposition of callus around the fragments is not necea- 
sary for the union of the intracapsular fracture. 

10. When osseous consolidation occurs in the intracapsular 
fracture, it is effected by the direct union of the broken surfaces, 
which arc confronted to each other. 

11. The osseous union of the intracapsular fracture is raoflt 
likely to occur when the fitictuie is of the variety termed " im- 
pacted." 

12. In the intracapsular fracture, the mode ofimpaction is 
different from that which obtains in the extracapsular. 

13. The degree of shortening, when the fracture is external 
to the capsule, and does not remain impacted, varies from one inch 
to two inches and a half. 

14. When a great degree of shortening occurs immediately 
after the receipt of the injury, we usually iind a comminuted frac- 
ture external to the capsule. 

15. The extracapsular fracture ia accompanied by fracture 
with displacement of one or both trochanters. 

16. The extracapsular impacted fracture is accompanied by 
fracture without displacement of one or both trochanters. 

17. In such eases, the fractm-e of the trochanters unites more 
readily than that of the neck of the bone. 

18. The degree of shortening, in the extracapsular impacted 
fracture, varies from a quarter of an inch to an inch and a half. 

19. The exuberant growths of bone met with in these cases 
have been erroneously considered to be merely for the purpose of 
supporting the acetabulum and the neck of the femur. 
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20. The final cause of their ibrmaticm ia the union of the frac- 
ture through the posterior intertrocliantcric space. 

21. The difficulty of producing crepitus, and of restoring the 
limb to its normal length, are the chief diagnostic signs of the 
impacted fracture. 

22. The position of the foot is influenced principally by the 
obliquity of the fracture, and the relative position of the firag- 
ments. 

23. Inversion of the foot may occur in any of the varieties of 
fracture of the neck of the femur. 

24. When the foot is inverted, we usually find that either a 
portion or the entire of the extreuiity of the lower is placed in 
front of the superior fragment. 

25. In cases of comminuted extracapsular fractures, with frac- 
ture and displacement of the trochanters, the foot will generally 
remain in whatever position it has been accidentally placed ; it 
may be turned either inwards or outwards, or there may be inver- 
sion at one time and eversion at another. 

26. Severe contusion of the hip-joint, causing paralysis of the 
muscles which surround the articulation, is liable to be confounded 
with fracture of the neck of the femur. 

27. Severe contusion of the hip-joint may be followed, at a 
remote period, by shortening of the limb and eversion of the foot. 

28. The presence of chronic rheumatic artlmtis may not only 
lead us to suppose that a fracture exists when the bone is entire, 
but also, when there is no doubt as to the existence of fracture, 
may render the diagnosis difficult, as to the Beat of the injury 
with respect to the capsule. 

29. Severe contusion of the hip-joint, previously the seat of 
chronic rheumatic arthritis, and the impacted fiiicture of the nect 
of the femur, are the two cases moat likely to be confounded with 
each other. 

30. Each particular symptom of fracture of the neck of the 
femur, separately considered, must be looked upon as equivocal ; 
the union of all can alone lead to the formation of a correct opi- 
nion as to the nature and seat of the injury. 




In the preceding eliapter frequent allusion has been made to a 
remarkable ^sease termed " Chronic Rheumatic Arthritis," to 
which the hip-joint, in conmion with all the other articulations, 
is liable, more especially in the advanced periods of life, and the 
presence of which is emmently calculated to obscure the symp- 
toms, and embarrass the diagnosis of the injuries to which the 
joint is liable. 

A woman of advanced age was admitted into the Richmond 
Hospital, having sustained an injury of the hip from a fall upon 
the trochanter: on examination (the patient haying been placed 
in the horizontal posture) the affected limb was found to be one 
inch shorter than the sound one; the foot was everted; flexing 
the thigh upon the abdomen caused considerable pain; and the 
patient was unable to raise the heel from the bed. From these 
symptoms it was suspected that the neck of the femur had been 
broken ; upon ftirther examination, however, it was found impos- 
sible to produce crepitus, or to restore the limb to its natural 
length by extension ; hence it became evident that the case was 
one either of impacted fracture of the neck of the femur, or of 
contusion of a joint previously the seat of chronic rheumatism. 

Upon being questioned, the woman stated that she had, for a 
long period, suffered from pain and stiffness in the hip-joint ; that 
the pain was more distressing in wet weather and towards even- 
ing, but was relieved by a night's rest; that she had gradually 
become lame, and had been for some time obliged to make use of 
a stick when walking. The ease was, therefore, supposed to be 
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one oi' contjiaion of the hip-joint, combmed with chronic rheuma- 
tism, and the event proved the correctness of the diagnosJB. 

In the sixth volume of the Dublin Journal ol' Medical Science, 
I published a brief account of this remarkable affection, under the 
name of " Morbus Coxie Senilis ;" it has since been more fully 
described by Mr. Adams, imder the title of " Chronic Rheumatic 
Arthritis."* Mr. Benjamin Bell has noticed it under the head of 
" Interstitial Absorption of the Neck of the Thigh-bone. "f San- 
dilbrt has delineated the alterations which the head and neck of 
the iemur and the acetabulum undergo in this disease ;J and the 
late Mr. Colles was for many years In the habit of describing it 
in his lectures, but was of opinion that it did not partake of the 
nature of rheumatism. Its causes are involved in some degree of 
obscurity : it occasionally appears to be the result of an attack of 
acute rheumatism, and its origin is sometimes ascribed to falls 
upon the great trochanter; but in the majority of instances of 
this disease which have fallen under ray observation, it seemed 
to have been of spontaneous origin, and the patients affected with 
it were unable to ascribe its commencement to any satisfactory or 
precise cause. It is occasionally met with among the higher 
classes of society, but is chiefly seen among the labouring poor, 
and in constitutions otherwise healthy. It is of much more fre- 
quent occurrence in males than in fem^es, and is seldom seen 
before the age of fifly years, although a few examples of it, in 
individuals under thirty years of age, are occasionally met with. 

It commences with stiffness in the hip-joint, and a dull, heavy 
pain, which sometimes extends down the front of the thigh ; the 
stiffness is most troublesome in the morning, but, after the patient 
has walked some distance, it, to a certain extent, wears off, and 
the motions of the joint become more free; towards evening the 
imeasiness and pain increase, but are reheved by a night's rest. 
AVhcn the weight of the body is thrown upon the affected joint, 
the sufferings of the patient are increased ; but, as Mr. Adams has 
remarked, let the surgeon press on the great trochanter, or strike 
Hie heel and sole of the foot, or adopt any other expedient, so as 
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to push tlio head of the bone even rudely against the acetabulum, 
these manoeuvres are the sources of no uneasiness whatever to the 



patient. 

In the generality of cases, the state of the weather exerts a 
remarkable influence over the patient's sufferings; during wet or 
even very damp weather, the pain increases, and in some caaea 
the patient can accurately foretel the approach of rain. The 
motions of the joint become gradually more and more limited, 
especially those of rotation and flexion ; the latter motion be- 
comes, as the disease advances, so confined, that the patient can- 
not stoop so far as to enable him to put on his shoes, nor can he 
sit without uneasiness upon a low chair ; he always prefers a high 
seat, and, from the difficulty which he finds in flexing the hip- 
joint, he is obliged to place himself forwards on the edge of the 
seat, the thigh upon the afiectcd side remaining nearly in. the 
same line as the axis of the trunk. 

The patient affected with this disease finds difficulty in stand- 
ing erect; the body is bent forwards, but, as Bell has remarked, 
the stoop does not form a regular curve ; for, on examination, it 
will be found that the curvature ia more or less acute at the hip- 
joint, and slight, comparatively speaking, in the back and loins. 
In fact, there is superadded to the bending forwards of the verte- 
bral column a permanent semiflexion of the pelvis upon the 
femur. Gradually the limb becomes shortened and the foot 
everted ; the apparent shortening is, however, always greater than 
the true, for the lumbar vertebrse become curved towards the op- 
posite side, the pelvis oblique with respect to the spine, and ele- 
vated upon the affected side ; the real shortening of tlie limb is, 
however, considerable, and frequently amounts to an inch. 

Patients suffering &om this diseaee in its more advanced 
stages walk very lame, can only take short steps, and are obliged 
to rest at very frequent intervals. A case in which both hip- 
joints were affected lately came under my observation, in which 
the power of flexing the thighs upon the pelvis was so limited, 
that the old man having, with much difficulty, advanced one 
limb six or eight inches, was then compelled to atop until the 
other was brought forward the same distance. 

The lumbar vertebrae acquire a great degree of mobihty ; the 
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buttock of the affected side losca its natural prominence, 
glutteal fold disappears ; the muscles of the hip and thigh 
somewhat wasted, but remain nearly as firm to the feel as in 
health; it is, however, remarkable that the calf of the leg of the 
affected limb retains not only its firmness, but also its natural 
size. The trochanter major is more prominent, andyee^s larger 
than natural, and depositions of bone can sometimes be felt in the 
neighbourhood of the articulation. 

When the parent is placed in the horizontal posture, and the 
surgeon tries to rotate or flex the thigh, not only is much pain 
complained of, but, in many cases, crepitation can be distinctly 
felt in the articulation ; tlie patient goes up stairs with difficulty 
and pain ; he is obliged to make use either of one or two sticks 
in walking, but in general, when he moves, he can place the 
whole sole of the foot flat upon the ground. In some instances, 
the disease attacks botli hip-joints in tlic same person, but when 
once established in the hip, seldom engages other articulations; 
it does not endanger, nor even shorten hfe, nor does it exert any 
prejudicial influence upon the general health ; the external signs 
of inflammation are seldom present, nor have I ever known this 
affection to be attended with suppuration, or to result in true 
anchylosis. 

The following well-marked example of chronic rheumatic 
arthritis of the hip-joint I had frequent opportunities of witness- 
ing, along with Mr. Adams, who has described the case in the 
paper already alluded to : 

" Patrick Macken, now aged seventy-seven years, was brought 
up as a postilion and groom, but for the last seventeen years has 
been quite unfit for service, in consequence of his having been 
afflicted with a very severe pain in his right hip, from the first 
attack of which he became lame, and ever since the lameness 
has been slowly but gradually increasing. In every other respect 
his health is excellent, except that he has some wandering rheu- 
matic pains in other joints, particularly in his right shoulder. 
He walks with great labour and pain, and now requires the assis- 
tance of a stick in each han3 ; in the morning his movements are 
Stiff and confined, but they become freer on exercise ; in the even- 
ing of a day he has walked much the pain and stiffness are 
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sed in proportion to the excess of exercise and 
labour lie had undergone in the day. While he remains in bed 
he rests on tlie affected hip, and suffers no pain whatever, except 
he suddenly turns himself incautiously, Aa soon as he gets up, 
and throws his entire weight on the diseased hip-joint, the pain 




L 



commences. If asked in what particular part of the joint he feels 
most suffering, he points to the back part of the great trochanter, 
and to a point which corresponds to the situation of the lesser tro- 
chanter; he says the pain shoots from these points down the 
front of the thigh to the knee. These pains are sometimes more 
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severe and sometimes less, ivithout liia being able to ascertain any 
cause for tbese alterations, and be cannot observe that the state 
of the weather has any influence on them whatever. 

"As he stands at rest, he throws the weight of his body on 
the left or unaffected hmb, while the right hangs in front and 
shghtly across the leit, and seems to be, at least, three inches 
shorter; he leans slightly back, and supports himself on two 
sticks; as he walks, the right foot is considerably everted; and 
when he moves without sticks (which he accomplishes with the 
greatest difficulty), he places the whole sole of the foot flat upon 
the ground. He never, however, ventures, of bis own accord, to 
move without the help of two sticks, by the assistance of which he 
is enabled to walk quicker; while moving along thus, the heel of 
the affected limb does not quite reach the ground, and the lum- 
bar vertebne undergo great motion. He cannot, under any cir- 
cumstances, flex the thigh upon the abdomen, so that when he 
assumes the sitting posture, he is obliged to place himself for- 
wards on the very edge of the seat, the right thigh remaining 
in the same hne as the axis of the trunk, the leg usually flexed, 
and placed under the chair, or across behind the other, and he 
finds the utmost difficulty in putting on his stockings and shoes; 
he has scarcely any motion in the hip-joint. 

" When we view the hip in front, and examine it, we see, and 
can feel a considerable bony fulness, corresponding to the hori- 
zontal branch of the pubis; the trochanter major seems placed 
very high up, and is extraordinarily large, as if surrounded with 
The thigh is somewhat atrophied, being an 
inch and a half less in circumference than the other, but the calf 
of the leg is not reduced, and the muscles seem firm. The appa- 
rent shortening of the limb, when he rests on the sound one, 
s from the lumbar vertebra; being much curved to the oppo- 
site side, and the pelvis being elevated on the affected side, while 
the real shortening, ascertained by accurate measurement, amounts 
only to half an inch. 

" If we place the patient horizontally, and attempt to communi- 
cate to the hip-joint any movement, as of rotation, flexion, abduc- 
tion, a well-marked crepitus is elicited, and the range of motiona 
is found to be very limited indeed ; a Httle abduction is admitted; 
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rotation and flexion seem just to a aufficleiit degree, to shew tliat 
no ancliylosis exists. The movements give some pain to the 
patient, but we can press the trochajitcr firmly, so as to direct the 
head of the bone deep against tlieftmduaoftheacetabidimi, andwe 
can even strike the heel and sole of the foot with violence without 
giving tlie patient the slightest sensation of pain." This patient 
died since the preceding description of his case was written, but 
circumstances rendered it impossible to procure a post mortem ex- 

In March, 1839, the late Mr. Colles presented to the Patholo- 
gical Society of Dublin an example of this disease in both hip- 
joints of the same individual; they were taken from the body of 
the late Dr. Percival, who, in giving his last directions to hia 
family, requested that any portions of hia remains which might 
be made available to the cause of science should be laid before 
the Society. 

About the latter end of the year 1820, Dr. Percival first began 
to complain of pain in hia right hip ; he applied a blister over the 
trochanter, and remained quiet for a fortnight. Tiie disease, however, 
soon became more troublesome, and when he attempted, on one occa- 
sion, to walk without the aid of his crutch, at a levee at the Castle, 
during the visit of George IV. to this country, he appeared so 
much distressed that His Majesty held out his hand to support 
him. He went through his professional duties for several years 
after the disease commenced, but with great discomfort, from the 
agony produced by motion. The left hip-joint was not affected 
until the year 1834:.* 

When we have opportimities of examining the state of the 
hip-joint in those who have died while suficring under thi 
in its advanced stage, we find remarfcable alterati 
structiu^ entering into its composition. The muscles are 
ral pale, and less firm than those of the opposite hip. The cap- 
sular ligament is always much increased in thickness, and in many 
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* When the British AaeocUtion met in Dublin m 1S36, a spedmeu of tbis remarkable 
diaease, t^en from the body of Mr. Huthens, the celebrated comedian, was laid bdbra the 
Medical Section by Mr. Snon Harris, as in example of tiwrtuie of the neck of the Amur 
nithin tlie capsule, which had been united by bone. For the partjuulara of this case the 
reader is referred to Mr, Adams' paper, already mentioned, Cjxbpiedia of Anatomy, p. 799. 
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instances its internal surface is preternaturally vascular, and lined 
with organized lymph, and sometimes plates of osseous matter are 
deposited in its tissue. The cotyloid ligament disappears, and 
the ligaments which complete the notch of the acetabulum are 
usually converted into hone, but the aperture through which the 
blood-vessels are transmitted to the interior of the joint, is, in 
almost all cases, preserved ; indeed I have as yet seen only one 
example in which it was obhterated. 

In the advanced stage of the disease the ligamentum teres dis- 
appears, and the cartilage of incrustation is removed both from 
the head of the femur and from the acetabulum ; the joint in 
general contains but little aynovia, and what remains of the syno- 
vial membrane is usually of a bright-red colour: in several in- 
stances the neck of the bone is found surrounded by an intensely 
vascular fringe, consisting of fimbriated productions of the syno- 
vial membrane, of a conical form, and varying from a quarter to 
half an inch in length ; in such cases the corona of the head of the 
bone is absorbed in different points, and the excavations are filled 
by these vascular fimbrias. Cruveilhier has delineated them in 
the knee-joint of a patient who c!Ied while labouring under this 
disease affecting that articulation.* 

These remarkable processes are a newly organized and super- 
added structure of a highly vascular character, and capable of 
absorbing the contiguous osseous texture ; they are analogous to 
the vascular synovial fiingcs which Aston Key has described as 
performing so remarkable a function in the ulcerative process in 
joints it they are frequently seen in the knee, elbow, and shoulder- 
joints, in cases of chronic rheiunatic arthritis of these articula- 
tions. 

The acetabulum undergoes various alterations of form and 
size ; in some cases, without becoming deeper than natural, it is 
found increased to more than double its normal size, and measur- 
ing fi-om ten to sixteen inches in circumference ; in such cases it 
ia usually of an oval shape : sometimes it forms a very deep and 
circular socket, while at the same time its margin is so much con- 
tracted, and embraces the neck of the bone so closely, tliat the 
head of the femur cannot be disarticulated : the increase of depth 

■ Lit. ix. pL vi. f Mert.-Chinirgica! Tranaactjons, vol. xviii. 
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is accomplished chiefly by the deposition of bone around its margin, 
for the pelvic surface of the fundus of the acetabulum very seldom 
presenta any prominence or irregulurity. There is, however, in the 
Museum of the Royal Col- 
legeof Surgeons, a remarha- 
blcpreparation, which forms 
an exception to this state- 
ment ; it is marked in the ca- 
talogue E. b. 780, and con- 
sists of the pelvis and thigh 
bones of a female, set. 60; 
the heads of the femora are 
much smaller than natural, 
and, as it were, drilled with 
an infinite number of small 
foramina, many of which 
penetrate to a considerable 
depth, and conduct into 
large cells in the interior of the bones. 

The acetabula are equally porous, an<\ out of all proportion 
larger than the heads of the thigh bones : they are much deeper 
than natural ; the increase 
in depth Is effected, partly 
by osseous additions to their 
free margins, and partly by 
a protrusion of their inner 
walls into the cavity of the 
pelvis, where they form 
two hemispherical bulg- 
ings, which diminish the 
transverse measurement of 
that cavity by at least an 
inch. 

The substance termed 
" Haversian gland" is re- 
moved, and the depression 
which accommodates it in 
tlie natural state is obliterated ; the interior of the acetabului 
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consequence of the removal of its cartilage, presents a rough and 
porous surface, with here and thei'e enamelled patches, poaaessing 
the hardness and smoothness oi' ivory. The cartilage of the head 
of the femur is likewise removed, and the surface of the bone pre- 
sents a porous appearance from the exposure of the ceUs of the reti- 
cular structure, but when the disease has existed lor a considerable 
period, and the opposed surfaces of the femur and of the aceta- 
bulum have been subjected to much pressure and friction, we 
usually find deposited upon the head oi' the femur a hard, dense, 
unorganized substance, possessing all the smoothness and polish 
of ivory: in the orbicular joints it presents an uniformly smooth 
surface, but when met with in the ginglymoid articulations it is 
generally grooved in the line of flexion and extension; it seldom 
covers the entire of the articulating surface of the hone, being for 
the most part confined to those portions of it, which are most ex- 
posed to friction. 

The head of the femur loses its natural spherical form, and 
usually becomes flattened from above downwards j sometimes it 

r becomes greatly increased in size, beeping pace with the enlarge- 

I raent of the acetabulum, to the irregular form of which it is also 

adapted ; it is sometimes so much enlarged that the lower part of 

its circumference approaches the lesser trochanter : as Mr. Bell 





haa observed, "it loots as if tbe head of the bone were forced 
downwarda by the action of some great pressure, and I have seen 
cases in which the interstitial 
absorption had proceeded bo 
far, thatthe head of the thigh 
bone rested upon the upper 
part of the trochanter mi- 
nor."* 

In some cases the head of 
the bone, without being much 
enlarged, sinks to a right an- 
gle with the shaft, and pre- 
sents an elongated form from 
within outwards, its superior 
and anterior surfaces being, 
at the same time, excavated 
more or leas deeply, so as to 
present a concavity directed 
from within outwards; this concave sur&ce is usually smooth 
and polished. In other instances the head of the bone is flat- 
tened superiorly, and the line 
of the corona surrounded by 
a collar of osseous matter, 
very irregular in form, and 
highly vascular in tJie recent 
state. 

In general, the neck of 
the femur suffers either par- 
tial or total absorption; the 
head of the bone appears to 
spring directly from the shaft, 
and the posterior surface of 
the neck of the bone is so 
far diminished as not to mea- 
sure more than half an inch : 
indeed, in some instances, its length does not exceed a quarter 
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of an inch; and it is remarkable that thia ahortening of the pos- 
terior surface of the cervix may occur without the anterior suffer- 




ing a corresponding diminution in length. In such ( 
evereion of the foot is usually very great. 




I have hut 
neck of the bom 



seous depositions upon the 
uL its anterior surface is very ire- 
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qucntly the seat of exuberant growths of bone, which present 
every viiriety ol' form, distend and stretch the front of the cap- 
sular ligament, and add materially to the patient's sufTeringa, 
causing severe shooting pains along the course of the branches of 
the anterior crural nerve. 




L 



Soinetinies the neck of tlie femur retains nearly its natural 
length, and yet only a small portion uf it is visible when the 
capsule is removed, owing to 
the prolongation, as it were, 
outwards, of the margin of tliei 
head of the bone, to such an 
extent in some cases, as to 
conceal more than half of the 
cervix, between which and the 
elongated corona a deep fissure 
is thus left, which is frequently 
filled by the fimbriated produc- 
tions from the vascular syno- 
vial membrane already referred 
to. 

The neck of the bone, in 
such cases, appears, as Mr. Bell 
has remaxked, " as if it were encased in a sheath of osseous 
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matter, which is sometimes of a spongy textm'e, and sometimes 
of a dense structure, andpro- 
senting an irregular stalac- 
titic surface."* 

In some few examples 
there is but little alteration, 
either aa regards the length 
or the direction of the neck of 
the bone, the morbid changes, 
as far as the bone is eon- 
cemcd, being principally con- 
fined to the head of the fe- 
mur. 

Among the anatomical 
characters which distinguish 
chronic rheumatic arthritis ol' 
the hip, some are, no doubt, 
to be attributed to the effects 
of physical causes, but, aa Mi 
" there is, in the contempla- 
tion of the morbid results of 
this chronic disease of the 
hip-joint sufficient to satisfy 
us that a very active vital 
process is going on in the 
interior of the bones, as well 
as in all the tissues around 
the diseased joint. 

" The thickening of the 
fibrous capsule, and hyperse- 
mic state of the synovial 
structures, the exuberant 
growth of bono which we 
see around and deepening 
the acetabulum, or surround- 
ing its brim with bony no- 
dules ; the enlargement of the head of the femur, so as to make 

' Ldc. dt. p. 96. 
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this head assume an oval convex surface, measuring In some 
cases, nearly a foot in circumliirence ; all theso are sufficient 
proofs, that, besides the interstitial absorption going on in the 
interior of the cervix femoris in these cases, a very active con- 
dition of the minute arteries exists externally, giving birth to 
those exostotic deposits which encircle the head and intertro- 
chanteric lines of the femur. 

" It has been remarked, and, we think, with much truth, that ' 
those specimenswbich have been frequently produced and mistaken 
for united fractures of the neck of the femiir, have been examples , 
of interstitial absorption of the neck of this bone, combined with ( 
external exostotic deposits ; but these mistakes, we trust, are not 1 
hereafter likely to occur." 

The reviewer who noticed in the Gazette Medicate the brief ] 
account which I gave of this disease in 1835, speaks of it as " une 
affection particuliere, presque entierement inconniie de nos chirur- 
giens, et que cependant bien plus que tout autre lesion de la ] 
hanchc, pent entrainer des erreurs graves dans le diagnostic dea ' 
fractures du col du lemur." It is to be hoped that this remark- 
able disease is now better known to our continental brethren, and 
that in future its presence will not be pennitted to obscure the dif- 
ferential diagnosis of the injuries of the hip-joint to such an ex- 
tent as it has hitherto done. 

It is an affection amenable to treatment in a very slight de- 
gree, and although its anatomical characters woidd lead us to 
suppose that it depended upon chronic inflammation affecting all 
the tissues entering into the composition of the joint, yet it is 
found that antiphlogistic treatment produces any material allevift- i 
tion of pain, nor is any permanent benefit derived from local 
bleeding or cormter- irritation. Patients labouring under thiB 
affection not uufrequently present themselves at hospitals and 
dispensaries, in whom the entire of the region of the hip is covered 
with the marks of leeches, cupping, moxa, &c., but the disease 
has, notwithstanding, steadily progressed, totally uninfluenced by 
such treatment. Rest, anodyne embrocations, keeping the joint 1 
protected by new flannel or carded wool from the influence of I 
cold and damp, together with the free and long-continued use of I 
hydriodate of potass, combined with the compound decoction of | 
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aarsaparilla, and small doses of colchicum, constitute the mode of 
treatment from which I have seen most benefit derived. It is 
scarcely' necessary to mention, that the action of the bowels should 
be maintained with great regularity ; btit it is to be remarked, that 
the particular affection under consideration is attended with much 
less disturbance of the digestive and assimilating fLinctions than 
we usuaUy observe where the rheumatic diathesis is present. The 
" Chelsea Pensioner" electuary answers remarkably well as a pur- 
gative in these cases.* Where the circumstances of the patient 
permit of it, residence in a warm and dry climate, not subject to 
vicissitudes of tenaperature, should be recommended, as well as a 
trial of the thermal springs either of Aix-la-Chape!le, Weis- 
baden or Bagneres, and Bareges. Such measures, however, are 
more likely to be usefiil in cases simply of the rheumatic diathesis, 
for when chronic rheumatic arthritis has once established itself, 
either in the hip or in any other articulation, and has prodiiced 
alterations of structure, it is to be feared that mitigation of symp- 
toms, and alleviation of pain, are the utmost advantages that we 
can expect from treatment. 

* I usnsl!; prescribe this medicine according to the fbllcrwing formola ; 
B, Pulv. Gnaiaei, §aa. CarbonaL PoWssffi, 3L 

Bhti, 3i. Pulv. Zingiberis, 598. 

Flor. Sulphurifl. Nucia MoschatiE. 3ii. 

tjupertart. Potasas, aa Si MeL Dplimi, q. a. ut fiat Electuarium. 

Somat cochl. parva dno pro re natS. 




FRACTURES OF THE BONES OF THE FOBE-ARM, IN THE VICINITY OF 
THE WKI9T-JOINT. 



The mimber and elaborate character of the essays that have of 
late years been published upon the subject of fractures of the 
lower end of the radius, sufficiently attest the importance which 
attaches to these injuries, and the obscurity which not unfrequently 
attends their diagnosis : that difficulties attend their treatment we 
may infer from the variety of modes which have been proposed 
to coimteract the peculiar deformity which occurs when the lower 
end of the radius is broken. 

In by far the most common form of this fracture, the lower 
fragment is displaced bactwards. In this country, the name of 
an eminent surgeon, lately deceased, has been associated with 
this injiuy ; we know it here as " Colles's Fracture of the Radius." 
Mr. Colles's short but accurate description of it was published in 
April, 1814, in the 10th volume of the Edinburgh Medical and 
Surgical Journal, and, with the exception of the observations of 
Petit and Pouteau upon the subject, I am not aware of any earHer 
account worth referring to. Subsequent authors have repeated 
what Mr. CoUes had said upwards of thirty years since, but no 
writer (as far as I have been able to ascertain), not even the distin- 
guished author of the Surgical Dictionary, has alluded to his 
account of the injury ; and yet it is, I conceive, the duly of every 
person who undertakes to write upon a given subject, to make 
himself, as fai- as possible, acquainted with, and also to acknow- 
ledge the labours of those who may have preceded him in the 
same field of inquiry. 



130 FEACTUBE3 OF THK BOHES OF THE FORE-ARM, 

Tlie following ia Mr. CoUea's description of the Byraptoms of 
fracture of the carpal extremity of the radius: "The injury to 
which I wish to direct the attention of surgeons has not, as for as I 
tnow, been described by any author; indeed the form of the car- 
pal extremity of the radius would rather incline ua to question its 
being liable to fracture. The abaence of crepitus and of tlie other 
common aymptoma of fracture, together with the swelling which 
instantly arises in this, as in most other injuries of the wrist, ren- 
der the difEcuIty of ascertaining the real nature of the case very 
considerable. 

" This fracture takes place at about an inch and a half above 
the carpal extremity of the radius, and exhibits the following 
appearancea : the posterior surface of the limb presents a con- 
siderable deformity, for a depression ia seen in the fore-arm, 
about an inch and a half above the end of the bone, whilst a 
considerable swelling occupies the wrist and metacarpua ; indeed 
the carpus and base of metacarpus appear to be thrown back- 
ward so much as on first view to excite a suspicion that the 
radius has been dialocated forwards. On viewing the anterior 
surface of the limb we observe a considerable fulness, aa if caused 
by the flexor tendons being thrown forwards ; this fulness extends 
upwards to about one-third of the length of the fore-arm, and ter- 
minates below at the upper edge of the annular ligament of the 
wrist. The extremity of the ulna is seen projecting towards the 
palm and inner edge of the hmb ; the degree, however, in which 
thia projection take place is different in different instances. 

" If the surgeon proceeds to investigate the nature of this 
injury, he wiU find tliat the end of the ulna admits of being 
readily moved backwards and forwards: on the posterior surface 
he wiU discover, by the touch, that the swelling on the wrist and 
metacarpus b not caused entirely by an effusion among the softer 
parts ; he will perceive that the ends of the metacarpal, and second 
row of carpal bones, form no small part of it. This, strengthening 
the suspicion which the first view of the case had excited, leads 
him to examine, in a more particular manner, the anterior part 
of the joint, but the want of that solid resistance, which a dislo- 
cation of the carpus (radius?) forwards must occasion, forces him 
to abandon this notion, and It;avcs him in a perplexing state of 
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uncertainty as to the real nature of the injury ; he will, therefore, 
endeavour to gain some infonnatioii, by examining the bones of 
the fore -arm. 

" The facility witli which (as waa before noticed) the ulna 
can be moved backwards aad forwards does not furnish him with 
any useful hint. When he moves his fingers along the anterior 
surface of the radius, he finds it more full and prominent than is 
natural ; a similar examination of the posterior surface of this bone 
induces him to think that a depression is felt about an inch and a 
half above its carpal extremity. He now expects to find satisfac- 
tory proofs of a fracture of the radius at this spot; for this pur- 
pose he attempts to move the broken pieces of the bone in oppo- 
site directions, but, although the patient is, by this examination, 
subjected to considerable pain, yet neither crepitus, nor a yield- 
ing of the bone at the seat of fracture, nor any other positive 
evidence of the existence of such an injury, is thereby obtained. 

" The patient complains of severe pain as often as an attempt 
is made to give to the limb the motions of pronation and supina- 
tion. If the surgeon lock his hand in that of the patient, and 
make extension, even with moderatfi force, he restores the limb 
to its natural form, but the distortion of the limb instantly re- 
turns on the extension being removed. 

" Should the facihty with which a moderate force restores 
the limb to its form induce the practitioner to treat this as a case 
of sprain, he will find, after a lapse of time, sufficient for the re- 
moval of similar swellings, the deformity is undiminished; orshould 
he mistake the case for a dislocation of the wrist, and attempt to 
retain the parts in siiS by tight bandages and splints, the pain 
caused by the pressure on the back oi'the wrist will force him to 
unbind them in a few hours ; and if they be apphcd more loosely, 
he will find, at the expiration of a few weeks, that the deformity 
still exists in its fullest extent, and that it is now no longer to be 
removed by making extension of the limb. By such mistakes 
the patient is doomed to endure, for many months, considerable 
stiffness and lameness of the limb, accompanied by severe pains 
on attempting to bend the hand and fingers; one consolation 
only remains, that the limb will, at some future period, agtun 
enjoy perfect freedom in all its motions, and be completely ex- 
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empt from pain; tiie deformity, however, will i 
niahed through life. 

" The unfavourahle results of some of the first cases of this 
description which come under my care, forced me to investigate, 
with peculiar anxiety, the nature of the injury. But while the 
absence of crepitus, and the other usual symptoms of fracture, 
rendered the diagnosis extremely difficult, a recollection of the 
superior strength and thickness of this part of the radius* inclined 
me to question the possibility of a fracture taking place at this 
part of the bone. At last, after many unsuccessful trials, I hit 
upon the following simple method of examination, by which I 
was enabled to ascertain that the symptoms above enumerated 
actually arose from a fracture seated about an inch and a half 
above the carpal extremity of the radius :t let the surgeon apply 
the fingers of one hand to the seat of the suspected fracture, and, 
locking the other hand in that of the patient, make a moderate 
extension, until he observes tlie limb restored to its natural form ; 
BO soon as this is effected, let him move the patient's hand back- 
ward and forward, and he will, at every such attempt, be sensible 
of a yielding of the fractured ends of the bone, and this to such 
a degree as must remove all doubt from his mind. 

" The nature of the injury once ascertained, it will be a very 
easy matter to explain the phenomena attendant on it, and to 
point out a method of treatment which will prove completely 
successful. The hard swelling which appears on the back of the 
band is caused by the carpal surface of the radius being directed 
slightly backwards, instead of looking directly downwards. J The 
carpus and metacarpus, retaining their connexions with this bone, 
must follow it in its derangements, and cause the convexity above 
alluded to. This change of direction in the articulating surface 
of the radius is caused by the tendons of the extensor muscles of 

' This is an aUHtomical crcori the lower end of the radius boing one of the weakest 
parts of the bone, in conflequaiie of the compact tissue being remarkably thin, IxitJi ante- 
riorly and poelenorly. 

t Tlie situation of the fracture ia not so high as Mr. CoUea alatfis it to be; I have 
never Been it mors than an inch above the carpal end of the bone! in '^^ majority of cases 

t The carpal surlace of the radius does not look directly clowTiwarda, ita aspect is 
downvTRTds, forwards, and very slightly inwards. 
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the thumb, which pass along the posterior surface of the radius 
in fiheatha linnly connected with the inferior extremity of this 
bone. The broken extremity of the radius being thus drawn 
backwards, causes the uhia to appear prominent towards the 
pahnar surface, wliile it is possibly thrown more towards the 
inner, or ulnar side of the limb, by the upper end of the frag- 
ment of the radius pressing against it in that direction. The sepa- 
ration of these two bones from each other is facihtated by a pre- 
vious rupture of their capsular ligament, an event which may 
readily be occasioned by the violence of the injury. An effusion 
into the sheath of the doxor tendons will account for that swell- 
ing which occupies the limb anteriorly." 

After a few remarks upon the treatment of this injury, Mr. 
Colics says : " I cannot conclude these observations without re- 
marking, that were my opinion to be drawn frojn those cases 
only which have occurred to me, I should consider this as by far 
the most common injury to which the wrist or carpal extremity 
of the radius and ulna are exposed. During the last three years 
I have not met with a single instance of Dessault's dislocation of 
the inferior end of the radius, while I have had opportunities of 
seeing avast number of the fracture of the lower end of the radius." 

In the preceding description, the most important of the diag- 
nostic signs are correctly given, and when we recollect, that at 
the time the account was pubhshed, the author had had no oppor- 
tunity of investigating, post mortem, the nature of the accident, it 
must, I think, be admitted that its anatomical characters have 
been conjectured vrith tolerable accuracy. Sir Astley Cooper 
says r " I have seen this accident frequently, and at first did not 
understand the nature of the injury ; indeed, dissection alone 
taught me its real character ;" and yet, although furnished with 
the information derived from po^ mortem examination, he ob- 
serves (when describing the symptoms of the ordinary fracture 
of the lower end of the radius, which I am at present consider- 
ing), " that there is an evident projection of the radius and ulna 
on the dorsal surface, and of the carpus on the palmar surface of 
the fore-arm."* Surely dissection could not have taught him this. 
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for the carpus is displaced backwards with the lower fragment of 
the radius, and tlie inferior extremity of the ulna projects in iront 
and internally. 




y supinat: 

I attempt 



The fracture is usually the result of a fall upon the palm 
of the hand, and is liable to happen whenever a person, in the 
act of falling forwards, throws out before him his arms and 
hands in a state of extension, which he does, as it were, instinc- 
tively, to save the head and face from injury. Under these 
circumstances (if luxation of the bones of the fore-arm, at the 
elbow-joint, does not occur), from the influence, upon the one 
part, of the weight of the body and impulse of the fall, and upon 
the other, of the resistance given to the hand by the ground, 
the radius, which receives almost the whole force of the shock, 
breaks at its weake3t part, that is, its lower extremity, for it is 
here that the cellular structure is most abundant, and the com- 
pact tisauo thinnest: the carpus escapes uninjured, owing to the 
number of its articulations, which, as it were, divide and decom- 
pose the shock, and it is fiuiiher protected by the palmar fascia, 
and by the numerous tendons which traverse the front of the 
carpus. 

Severe pain is immediately felt at the seat of the fracture ; 
the patient is sensible of having sustained some severe injury, 
and is in general conscious of something having given way in 
the limb ; he finds that the hand is powerless, that he cannot, 
without material aggravation of suflfering, allow it to hang un- 
supported ; and therefore the limb is usually presented to us, for 
examination, resting, by its ulnar margin, on the palm of the 
other hand, and usually in a middle .state between pronation and 
supination. If we desire the patient to supinate the hand, 
attempts to do so, and generally succeeds in the effort, but if 
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wateh closely the manoauvrc by whicli he accomplishes the move- 
ment, we ■will find that the motion takes place, not in any part 
of the fore-arm, but in the shoulder-joint; the patient rolls the 
head of the hnmonia outwards, and frequently ia obliged to in- 
cline the entire ahoulder towards the side of the injured limb, 
before he can accomplish such an amount of rotation as will be 
sufficient to supinate the hand. He finds it extremely difficult 
and painful to maintain the fore-arm and hand in the horizontal 
posture by the unaided efforts of the muscles ; the fingers are 
usually flexed, and the neighbourhood of the wrist presents a sin- 
gularly distorted appearance ; the lower fragment of the radius 
and the carpus incline to the side of supination, while the shaft 
of the radius tends to the side of pronation: one fragment, the 




superior, ia sHghtly drawn forwards, while the lower undergoes a 
considerable displacement backwards, and causes a remarkable 
prominence upon the dorsal surface of the lore-arm ; immediately 
above this projection is seen a well-marked sulcus, the direction 
of which is generally somewhat oblique from above, downwards 
and inwards, towards the lower end of the ulna. 

This obliquity is seen even in cases in which the line of 
fracture is accurately transverse, and is owing to the double dis- 
placement which the lower fragment undergoes, and which I shall 
presently consider. 

The dorsal prominence extends across the entire breadth of 
the fore-arm, but, as might be expected, is most striking towards 
its radial border, and gradually sinks as it approaches the ulnar 
margin of the fore-arm. Upon the palmar surface of the limb 
there is likewise seen a tumour, which is leas prominent than 
that upon the dorsal aspect, but more extensive, reaching up a 
considerable distance along the fore-arm ; it ceases below at the 
annular ligament of the carpus, where a deep and narrow trans- 
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verse aulcus is seen, and which remains evident, even though i 
considerable amount of Bwelling haa set in ; these two prominence 
are not placed upon the same level, and, generally speaking, 1 
dorsal is more evident and striking than the palmar, for ii 
latter direction the swelling is usually greater, and the form a 
the tiimour not so circumscribed. This want of correspondei 
between the anterior and posterior projections is one cause of tl 
appearance of obliquity which so many of these cases present. 

The lower extremity of the fore-arm assumes a rounded formj: I 
its antero-posterior diameter is increased, but though there may* 
be some, there is by no means a corresponding diminution in its 
transverse measurement; the alteration in the latter direction is 




much more marked when the fracture engages the body of the 
bone about two or three inches above its lower e-?tremity; it 




depends upon the displacement^ towaids the ulna, of the upper end 
of the lower fragment, the fracture being in general above the 
pronator quadratus muscle, the influence of which is then, of 
course, exerted upon the inferior fragment alone. The inter- 
osseous interval, however, in the situation of Colles's fracture, ts so 
narrow, that the deformity arising from this cause is very slight, 
and the diminution in the transverse diameter of the fore-arm 
scarcely perceptible. 
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The convexity of the ulnar edge of the fore-arm is slightly 
increased, but when the eye is cast along the radial margin of 
the limb, the latter is observed to present a double concavity, one 
(supposing the arm to hang by the side) directed forwards, the 
other outwards : the head of the ulna is thrown foi-wards, and pro- 
jects at the ulnar border of the carpus. 
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The moat usual seat of the fracture is from tliree-quartera of 
an inch to one inch above the radio-cai-pal articulation ; some- 
times it is only a quarter of an inch above the joint, but I have 
never seen it higher than one inch : it always appears to be 
higher than it really is; but should the lesion of the bone take 
place at two inches or two inches and a half above the radio- 
carpal articulation, the injury no longer presents the peculiar 
and remarkable characters which distinguish Coiles's fracture of 
the radius. 

It has been lately asserted that, in cases of fracture of the 
carpal end of the radius, there ia a palpable shortening of the 
bone. Monsieur Diday has maintaiaod that, in these cases, the 
fracture traverses the bone obliquely from above downwards and 
forwards, so that the lower fragment being carried backwards, 
overlaps the superior, and that thus shortening of the entire bone is 
produced.* This opinion is correct only to a certain extent; the 
fracture is very rarely, indeed, so obhque as to admit of one frag- 
ment riding upon the other; indeed, in the great majority of 
cases, the lesion of the bone ia transverse : even were it other- 
wise, it is difficult to conceive how such an amount of overlapping 
of the fragments as would produce an appreciable shortening of 
tlie bono could occur, as long as the ulna and the inferior radio- 
ulnar iigamenta remained entire. 

* Archives Gpneralaa de Medetine Ferrirr, 1887 
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But although I believe that the overlapping of the fragments 
in consequence of the obliquity of the fracture remains to be 
proved, I admit that there is generally shortening of the radius, 
even in eases where the fracture ia directly transverse ; but in 
consequence of the peculiar mode of displacement of the lower 
fragment, — a displacement which directa the carpal surface of the 
bone backwards instead of forwards, and upwards instead of doivTi- 
wards, — a displacement in which the carpal fragment undergoes 
a " mouvement de bascule," — the shortening is confined to the pos- 
terior surface of the bone : the anterior, so far from being short- 
ened, sometimes measures even more than it did previous to the 
occurrence of the accident, although certainly, it must be con- 
fessed, that to detect this increase the utmost possible nicety of 
measurement would be requisite. 

The anatomist is well aware that, in the normal radius, the 
posterior surface of the bono is longer than the anterior ; either 
the reverse is the case, when the radius is the scat of Colles's frac- 
ture, or else the surfaces are found to be of equal length. In a 
healthy radius which now lies before me, the posterior surface 
measures nine inches and a haJf, the anterior nine inches and a 
quarter, while in two specimens of the fracture which are also 
before me, the posterior surface of the bone, in one, measures 
eight inches, and the anterior eight inches and a half, and in the 
other the surfaces are each eight inches in length. 

When pressure is made immediately below the head of the ulna, 
considerable pain ia produced, for the internal lateral ligament is 
put upon the stretch by the displacement of the carpus and lower 
fiiigment of the radius. The patient fears to move the wrist, and 
has altogether lost the power ofpronating and supinating the 
hand. If the surgeon, grasping the hand, imparts the motion of 
rotation to the radius, previous to his having reduced the defor- 
mity, he may possibly find that the head of the radius (strange as it 
may appear) revolves upon the ulna, and he certainly will generally 
fwl in eliciting crepitus, and may be thu^ led to make an incorrect 
diagnosis; but if a degree of extension, suJEciont to restore the 
fragments to their proper relative position, be first employed, and 
the hand then rotated, the gratuig of the broken surfaces upon 
each other will be felt, and the head of the radius will be found 
to remain motionless. 
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Tbe hand is in general slightly flexed, and the lower fragment 
of the radius, along with the 
carpus, besides being displaced 
backwards, are also drawn to- 
wards the side of supination, 
and this twofold displacement 
causes the wrist to assume a 
singularly twisted appearance, 
such as might be supposed to 
result, were it possible to supi- 
nate the hand and wrist, the 
fore-arm being at the time fixed 
in a state of pronation, Du- 
puytren and others have de- 
scribed the hand as being in a 
state of abduction, but this 
statement is not strictly cor- 
rect, for the hand is displaced 
outwards, along with the car- 
pus and lower fragment of the 
radius, " par un mouvement 
de totalite." Severe pain is 
experienced by the patient 
when pressure is made in the 
situation of the fracture, and 
if tumefaction has not yet set 
in, the finger can in general detect an inequality in the bone. 

This tracture is quickly followed by a considerable amount 
of swelling; effusion occurs rapidly among the tendons which 
cross the fi-ont of the wrist-joint, obscuring the characteristic fea- 
tures of the injury, and rendering the diagnosis difficult in pro- 
portion. Three weeks usually elapse before the bone is united, 
but a much longer period must pass over before the motions of 
the hand and fingers are perfectly restored, and this happens even 
in cases which have been skilfully treated, and where no defor- 
mity remains. This sequela of the injury is a source of great 
inconvenience to the patient and of annoyance to the surgeon, 
who is often unjustly blamed for its occurrence : the practitioner 




FRACTDRKS OF THE BONES 07 THE TOBK-ABU, 

will, therefore, act witii prudence in warning Kis patient, at tlie 
commencement of the attendance, that Btiffness of the wrist-joint 
and an incapability of flexing the fingers during a period of seve- 
ral monthB, are bj no means unfrequcnt results of a fracture of 
the lower end of the radius 

Generally speaking, the diagnostic signs of this injury are 
clearly marked; and, in the great majority of caaea, the observa- 
tion of Pouteau obtains, that there is no fracture the existence of 
which it ia more easy to tell at a single " coup d'oeil," 

ANATOMICAL CHABACTEES OF FEACTUBE OF THE LOWEB END OF 

THE RADIUS. 

When we have opportunities of examining, post mortem, the 
skeleton of the fore-arm and hand, in cases where the carpal end 
of the radius has been the seat of the fracture above described, 
and in which the consequent deformity has been permitted to 
become permanent, we find atl the characteristic features of the 
injury perfectly explained, and the indications necessary to be 
fulfilled in conducting the treatment clearly pointed out. The 
fracture, as has been already stated, is usually found to be trans- 
verse, even in cases where the external characters of the injury 
would lead us to suppose that the bone had been broken very 
obliquely ; this apparent obliquity is, however, the result of the 
mode of displacement of the lower fragment, which is drawn ob- 
liquely backwards in such a manner that the carpal surface of 
the radius, instead of having its normal direction downwards, 
forwards, and inwards, now looks upwards, backwards, and out- 
wards, its anterior descending below its posterior margin, and the 
styloid process being raised, and drawn backwards towards the 
side of supination. 

This twofold displacement is the result of the action of the 
supinator longus upon the one part, and of the long extensors of 
the thumb upon the other; the latter, as soon as the resistance 
of the carpus is removed by the occurrence of the fi-acture, draw 
the lower fragment of the radius, with the carpus, towards the 
ade of extension, thus directing the articulating surface of the 
radius upwards and backwards, while the former muscle, viz., the 
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supinator longus, besides aupinaiing the lower fragment, also ele- 
vates the styloid process, giving the carpal surface an inclination 
outwards. The annexed drawing of a preparation, preserved in 
the Musee Dupuytrcn, illustrates very well the displacement 
upwards and outwards of the styloid process of the radius, and the 
oblique direction given to the carpal 
surface of the bone. 

These conditions, of course, presup- 
pose the integrity of the lower extre- 
mity of the ulna, and of the ligaments 
TOhichconnectthisboneto the lower end 
of the radius ; lor if either of these were 
broken,thelowerendoi'the radius in the 
one case, or the extremities of both the 
radius and the ulna in the other, would 
be displaced directly backwards, and 
the limb would then, to a certain ex- 
tent, present the characters which have 
been assigned to dislocation of the car- 
pus backwards: but as long as the in- 
ferior radio-ulnar ligaments remain un- 
broken, and the lower end of the ulna 
entire, it is obvious that the inferior 
fragment of the radius must be dis- 
placed obliquely; that, in fact, the sty- 
loid process (when being drawn up- 
wards and backwards) must move 
through a portion of the circumfe- 
rence of a circle, and thus the upper 
end of the lower fragment is thrown 
towards the ulna. The pronator quad- 
ratus acts nearly altogether upon the 
superior fragment, for at least two-thirds 
of it are above the line of the fracture, 
and in some cases the solution of con- 
tintiity in the bone is close to the in- 
ferior margin of the muscle. 

The displacement of the lower fragment backwards is very 
seldom carried to such an extent as to enable it to clRwt Aivii \s5.«i- 





FRACTDBBS OF THE BOHZB OF TH8 FOBS-AKN, 

rior Burface of the upper fragment: this, I conceive, would be 
most IJkely to happen in cases ■where the ligaments were ruptured, 
or the ulna broken ; in such cases the deformity would be very 
great, and the limb would present none of the peculiar features 
of Collea's fracture ; but when the breadth of the lower end of the 
radius is considered, it is obvious that, even in the supposed cases, 
a complete displacement of the lower fragment backwards must 
be of rare occurrence. 

I have already stated that the fracture of the lower end of the 
radius, which I have been considering, is, in almost all instances, 
transverse. I have lately examined upwards of twenty specimens 
of the injury, and have not found one in which the booe had 
been broken with any considerable degree of obliquity from 
above, either downwards and backwards, or downwards and for- 
wards ; in all of them the anterior and posterior margins of the 
fractured surface have been nearly upon the same level and the 
surface plane ; there is, however, an obliquity which the fracture 
not unfrequently presents, and which is directed either from 
within downwards and outwards, or from without downwards 
and inwards ; even tliis obliquity, however, is always trifling, and 
scarcely ever sufficiently great to invalidate the truth of the ge- 
neral proposition (first maintaijied, I believe, by Monsieur Voil- 
lemicr), that when the radius is broken within an inch of its lower 
extremity, the direction of the fracture is transverse, the direc- 
tion which we would expect it to follow, from reflecting upon 
the manner in which the accident happens, and in which the 
force which breaks the bone is applied; for, when the fracture 
takes place from a fall upon the palm of the hand, as it usually 
does, the Jbrce, though principally and ultimately transmitted to 
the posterior surface of the lower end of the radius, yet is applied 
in a direction nearly parallel to the plane of the carpal surface of 
the bone. 

It has been of late asserted," and the opinion has been main- 
tained with considerable ingenuity by Voillemier, that all frac- 
tures of the lower end of the radius (that is, within an inch of its 
carpal surface) are examples of impacted fractures. Having 
pointed out certain peculiarities in the structure of the lower end 
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of the radiuB, in explanatjon of its great liability to fracture, 
Monsieur Voillemier proceeds to describe the relative poaition of 
the fragmenta, which, according to this intelligent surgeon, is 
such, in every instance, that he has been induced to term these 
injuries " Fractures par penetration " 

The following extracts include the substance of hia opinions 
upon this interesting question: " In a fall upon the palm of the 
hand (where the radius rests chiefly upon the dorsal surface of 
the upper range of carpal bones), the whole force of the ehock is 
transmitted to the radius, tending to approximate its extremities ; 
it breaks, therefore, at its weakest part, wliich is a short distance 
above the wrist-joint, where the compact structure of the shaft is 
thinnest, and the cancellated tissue most abundant ; the compact 
tissue of the upper portion is, by the continuance of the force 
after the fracture has taken place, driven into the cancellated 
tissue of the lower fragment. This may occur in several ways : 
if the end of the bone ia large, if the shock has been transmitted 
in the direction of its axis, and if the bone has yielded through- 
out its whole circumference at the same moment, then the whole 
extremity of the upper fragment penetrates into the lower, and 
thus the two fragments are locked together. But if the force of 
the shock has been very considerable, then the upper fragment 
continues to descend, and the lower, compressetl between it and 
the carpus, is split into several pieces ; the styloid process is 
broken off, and the lower end of the 
bone crushed. Dupuytren has alluded 
to cases of this description, and has 
termed them ' Fractures par ecrase- 
raent.' This mode of penetration is, 
however, as might be supposed, very 



" But there is another mode of pene- 
tration, and the more common ; it also 
happens from a fall upon the hand, 
the force of the shock coming oblique- 
ly upon the radius, so that the pos- 
terior surface of the bone has to sup- 
port the greater pai-t of it; the lower fragment is, at the same 
time, carried backwai'ds, and thus the posterior wall of the cava- 
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pact tissue of tlie upper fragment begina to penetrate into the 
spongy structure of the bone, while the anterior wall gUdes upon 
the palmar aspect of the carpal fragment. 

" In all the specimena of fracture of the lower end of the radius, 
examined long after the occurrence of the accident which broke 
the bone, a hne of compact tissue is found, covered over with 
cancellated structure, directed vertically, and descending to within 
a greater or less distance of the articular surface of the radius, as 
the case may be. Free below, it is manifestly continuous above 
with the body of the bone, the compact wall of which becomes 
all at once thicker where it is joined by this line. This hne is 
never double ; it is continuous with the posterior wall of the bone 
when the fracture is attended with displacement of the lower frag- 
ment backwards, and with the anterior, when the inferior frag- 
ment is thrown forwards. 

" The explanation of this fact, not hitherto noticed, becomes 
sufficiently simple if we admit the doctrine of fracture by pene- 
tration. Let us take, for example, a case of fracture with dis- 
placement of the lower fragment backwards, the more common 
species : in conserLuence of the peculiar nature of the displacement 
(renvergement), the penetration can only happen posteriorly, for 
in front ' ce veritable mouvement de bascule' will tend rather to 
separate the two anterior edges of the fracture, or will leave them 
merely in contact. Thus the line of compact tissue can only 
exist posteriorly, for it is only the compact tissue of the posterior 
surface of the upper fragment that penetrates the cancellated tissue 
of the carpal end of the bone. 

" In the case of reciprocal penetration, the posterior border of 
the upper penetrates the lower fragment, and the anterior wall of 
the carpal end of the bono ascends into the superior fragment. 
In this case there should be two lines of compact tissue, when the 
bone is divided from before backwards; one only, however, is 
found ; the explanation of this fact offijrs itself when we reflect 
upon the extreme thinness and delicacy of the layer of compact 
tissue which invests the front of the lower fragment, in conse- 
quence of which it is broken and destroyed at the moment of 
penetration into the upper fragment, but posteriorly it is the 
thick resisting compact structure of the shaft, that penetrates 
the carpal fragment. We cannot judge of the extent to which 
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this penetration has taken place by the length of the line of 
compact tissue, for this always appears longer than it really iB, 
for the periosteum in passing from one fragment to the otlier fills 
up in part the depression produced at the level of the fracture ; 
there is also a remarkable thickness of the compact structure of 
the lower end of the bone, in old fractures, of which it is difEcult 
to give an explanation." Mons. Voillemier further supposes that 
the circumstance of the iracture being impacted, explains the dif- 
ficulty of detecting crepitus in cases of fracture of the lower end 
of the radius." 

This theory is, no doubt, ingenious, and the appearances are 
correctly described, for in every instance of the ordinary fracture 
of the carpal extremity of the radius, which I have had an oppor- 
tunity of examining long after tbe occurrence of the injury, I 
have found, upon making a section of tlie bone from before back- 
wards, a line of compact tissue continuous with the posterior wall 
of the shaft, extending to a greater or less distance into the reti- 
cular structure of tbe lower fi^gment. 

But the question is, do the appearances above described war- 
rant us in concluding that these injuries are examples of fracture 
with penetration ? It appears to me, after having attentively 
considered the subject, that Voillemier has failed to give the true 
explanation of phenomena, correctly described as far as they have 
reference to examples of old fractures, and in which tbe frag- 
ments have been permitted to imite with more or less of defor- 
mity ; he has not given any example of recent fractiue, in which 
these appearances were noticed, and yet this is obviously a most 
important condition to be fulfilled, before his doctrine can be 
securely established. If dissections of recent specimens can be 
adduced, in which the phenomena in question were not present, 
it is clear that the theory of impaction cannot admit of general 
application, and some other explanation must be sought out, to 
accoimt for the presence of this line of compact structure, so uni- 
formly seen in cases of old fractures, and which, certainly at first 

' Nelutuii Las aduptei the theory of VoillQmier ; Elpmtiis rie Pathnlofiiu Chirurgi- 
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Bight, would appear to be owing to tbe impaction of the superior 
into the inferior fragment. 

It is due to Voillemiet to state, that had it not been for the 
publication of his interesting memoir, my attention would, in all 
probability, never have been directed to the subject, for I had 
long previously had, in my possession, numerous specimens of 
fracture of the lower end of the radius, but had never made sec- 
tions of the bones; I was, therefore, ignorant of the pathological 
condition upon which he has founded his ingenious theory. Since 
the publication, however, of his memoir in 1842, I have omitted 
no opportunity of investigating the subject, and have now care- 
fully examined, post-mortem, upwards of twenty examples of the 
injury: in one of these the fracture had happened shortly before 
the death of the patient. 

The result of these examinations has Induced me to conclude, 
that the theory which supposes the fracture to be attended with 
impaction of the upper into the lower fragment is lallacious, and 
that its author, in interpreting phenomena carefully observed, 
has reasoned incorrectly.* I shall now give as concise a descrip- 
tion as is consistent with my present object, of the specimens of 
fracture of the lower end of the radius, which I have had oppor- 
tunities of making; the reader will thus be enabled to judge how 
far the results militate against the opinion of Voillemier, and to 
what extent they support the views which I entertain upon the 
subject. 

Case I. — An elderly female having fallen from a window, re- 
ceived a fracture of the skull, and of the radius about half an Inch 
above its carpal surface. The consequences of the injury of the 
head proved fatal in a fortnight after the occurrence of the acci- 
dent. The appearances dependent upon the fracture of the skull, 
it ia unnecessary to detail. The radius was found to have been 
brolcen about half an inch above its lower extremity ; the line of 
fracture was irregular, but ita direction nearly transverse ; a por- 

' In tha deeoripti™ catalogue of thfl Pathological Museum of St. Bartholoraaw'a 
Hospital, published in 1B4C, thu same error, ai it appeura to me, has beea coDunitted. 
Bee 'So. 78, p. 133, and No. 94, p. ise. 
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tion of the compact structure of the posterior wall of the shaft 
was detached fiom both frngmcnta, bent forwards, and laid down 
between the fractured auriaces. The 
lower fragment was displaced back- 
wards, the superior projecting one- 
eighth of an inch in &ont of it. The^e 
wiuno impacdon whatever in this reeeni 
apedmrn of either fragmerd into the 
oilier, nor any line of compact struc- 
ture penetrating the re.ticular tissue 
of the lower fragment. The frag- 
ments were connected by a slender 
fibrous structure, but there was no 
deposition of callus in any situation. 
The patient had been under the care 
of Mr. Cusack, and the preparation 
is presei-ved in the Museum of the 
Royal College of Surgeons; it is 
marked in the catalogue, E. a. 695. 

Cask II. — Fracture of the left radius, rather more than half a. 
inch above the edge of its carpal 
surface. The fracture is nearly 
transverse, but ie a little higher 
in front than behind. The lower 
fragment is displaced backwards, 
and the carpal surface directed up- 
wards and backwards. The lower 
end of the bone is much enlarged, 
and a thick irregular deposition 
of osseous matter covers its lateral 
and posterior siu-facos, and extends 
three-quarters of an inch above 
the line of the fracture. A sec- 
tion of the bone, made from before 
backwards, shews the compact tis- 
sue of the postenor wall of the 
shaft, covered by cancellated struc- 
ture upon both its surfaces. The length of the portion uf 
L 2 
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compact tissue thus enveloped is rather more than an inch," 
nearly double the distance of the anterior margin of the fracture 
above the articulation. The carpal 
surface of the bone, besides being di- 
rected upwards and backwards, also 
looked very much outwards, the sty- 
loid process being considerably elevat- 
ed above the level of the internal mar- 
gin of the articulating surface : the 
lower extremity of the ulna formed a 
striking projection towards the inner 
and anterior aspect of the fore-arm, and 
the internal lateral ligament of the 
wrist passed outwards in a nearly hori- 
zontal direction. The deformity of 
the limb in this instance was considera- 
ble, and the lower extremity of the 

fore-arm presented, to a remarkable degree, the peculiar twisted 
appearance which characterizes this injury.— Museum: Park-street 
School of Medicine. 

Case III. — Fracture of the lower extremity of the radius. 




situated half an inch above the articulating surface. The frac- 
ture possesses a slight degree of obliquity, directed fion 
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downwards and inwards, but is transverse with respect to the an- 
tero-poaterior diameter of the bone ; the lower fragment is dis- 
placed backwards, slightly aupinated, and elevated towards the 
styloid process, so that the articulating surface is directed up- 
wards, backwards, and outwards ; the 
lower end of the bone is considerably 
enlarged, irregular upon the surface, 
and has acquired a quadrilateral form. 
The section shews the posterior wall 
of the shaft enveloped in cancellated 
tissue, and at its lower extremity is 
seen a small detached portion of the 
compact tissue lying transversely. In- 
cluding this isolated fragment, the 
length of the apparently impacted 
portion of the posterior wall of the 
shaft is one inch, the distance between 
the line of fracture and the edge of the 
carpal surface of the bone being, as I 
have already stated, only half an inch,- 
pital School of Medicine. 

Case IV. — Transverse fracture of the lower extremity of the 
radius, situated one inch above its car- 
pal surface. The lower fragment is 
displaced backwards, and its articulat- 
ing surface is directed very much up- 
wards and backwards. The enveloped 
portion of the compact structure of the 
posterior wall of the shaft (three-foiirths 
of an inch in length), exposed by the 
section of the bone, is not more tlian 
the thirty-second part of an inch in 
thickness ; the bone was extremely 
light, the medullary canal large, and 
the compact tissue not more than one- 
sixteenth of an inch in thickness in 
any part of the shaft. All the long 
bones in this case presented examples ol 



—Museum: Richmond Hoe- 
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neck of the femur upon one side was fractured. The fi-octure of 
the radius was firmly united, but with great deformity. — Miiaeum: 
Rtchrrwnd Hospital. 

Case V. — Fracture of the radius half an inch above its lower 
extremity; the fracture la transverae, and the carpal sur&ce of the 





bone is thrown baj^kwards considerably, so much so that its poste- 
rior margin is nearly half an inch above its anterior, and the entire 
ofthe articulating surface is seen in the 
posterior view ofthe bone. The lower 
end of the bone is much deformed, 
and osseous matter has been deposited 
posteriorly for the union of the frac- 
ture. The head of the ulna is dis- 
placed forwards. The section shews 
well the thickening of the posterior 
wall of the shafl, owing to tlie incor- 
poration with it of the new bone de- 
posited for the union of the fracture. 
The length ofthe apparently impacted 
portion is not more than a quarter of 
an inch. — Museum: Petur-street School. 

Case VI.— Fracture ofthe radius three-quarters of an in^ 
above its carpal extremity. The fracture is directly transverse, 
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and the lower end of the bone is enlarged. The dJBplacement of the 
inferior fragment backwards is very slight, the articulating sur- 
face looking downwards, and the anterior surface of the lower 
extremity of the radius being flat, instead of presenting a conca- 
vity directed forwards. When a section of the bone was made, 
the usual line of compact tissue, covered by cancellated structnre, 
was visible, though much less distinct than usual. Miuteam : 
Richmond Hospital School of Medicine. 

Case VII, — Transverse fracture of the carpal extremity of the 



radius, three-quarters of an inch above the articulating surface ; 
the lower fragment is displaced backwards much further than 
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usual ; it has very nearly cleared the extremity of the iipper frag- 
ment, which projects forwards, and is also slightly displaced in- 
wards towards the ulna ; the articulat- 
ing surface is directed backwards, and 
the hand, wrist, and lower fragment 
of the radius are drawn towards the 
side of supination. The lower extre- 
mity of the ulna is displaced ibrwarda, 
forming a remaitable projection to- 
wards the palmar surface of the wrist, 
and the lower part of the shaft of the 
ulna has acquired a singular curve, as 
if to accommodate itself to the shorten- 
ed condition pf the radius. A section 
of the radius, made from before back- 
wards, exhibits the displacement of 
the lower fragment backwards, the 
change in the aspect of the carpal 
surface, and the line of compact struc- 
ture continuous with the posterior wall 
of the shaft, but placed nearly alto- 
gether in front of the reticular tissue oi' 
the lower fragment. — Museum: Royal 
College of Surgeons. 

Case VI 1 1. ^Fracture passing transTcrsely through the lower 
end of the radius, three-quarters of an inch above the articulation. 
In this case the fracture has been united with very little defor- 
mity ; the natural concave form, however, of the front of the lower 
end of the bone has not been restored; the surface ia here per- 
fectly flat, and the articulating surface is directed very slightly 
backwards instead of forwards; the lower end of the radius ia 
much enlarged, more especially in the vicinity of the styloid pro- 
cess; the prominence which separates the grooves which lodge 
the extensor tendons of the thumb and of the fingers is also much 
enlarged, A section of the bone did not discover any line of 
compact tissue penetrating the lower fragment; if it had ever ex- 
isted, it had become resolved into cancellated structure. — Mvaeian: 
Richmond Hospital School of Medicine. 
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Ca8B IX. — Transverse fracture of the lower end of the radius, 
three-quarters of an inch above 
the articulating surface, hich is 
directed slightly backwards ; the 
anterior surface of the bone above 
the articulation is nearly flat. The 
section of the bone, in this in- 
stance, has been made from with- 
out inwards, instead of, as in all 
the other specimens, from before 
backwards; it exhibits, however, 
the compact structure of the ex- 
ternal wall of the shaft, apparently 
driven into the reticular tissue of 
the lower fragment. It is obvious 
that, in this instance, the presence 
of this line cannot be owing to the superior fragment having been 
driven into the inferior, for, although the fragments are upon the 
same plane in front, there is an interval oi' half an inch between 
the hne in question and the posterior surface of the lower frag- 
ment. — Musetim : Riehmond ffoapUal School of Medicine. 

Case X. — Transverse fracture 
ol' the lower end of the radius, 
situated nearly one inch above the 
articulation : the fracture has been 
united with great deformity, the 
carpal surface being directed back- 
wards and very much upwards, the 
entire of it being visible in the pos- 
terior aspect of the radius. The 
head of the ulna had suffered a 
slight displacement forwards, but 
formed a considerable projection 
at the ulnar border of the wrist. 
A section of the radius from beibre 
backwards exhibited, though in- 
distinctly, the line of compact tissue continuous with the posterior 
wall of the shaft. — Museum: Richmond Hospital Sdiod of Medicine. 
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Case XI, — Fi-acture of the carpal extremity of tlie radius 
tliree quarters of an inch above * 

the articulation : the fracture is 
directly transverse, and the lower 
fragment is displaced backwards 
and slightly outwards, and the 
styloid process drawn towards the 
side of supination. The carpal 
surface of the bone looks down- 
wards, and very sHghtly back- 
wards. The section shews the line 
of compact tissue continuous with 
the posterior wall of the shaft, and 
surrounded by cancellated struc- 
ture. — Museum: Royal CoUeije of 
Surgeons. 

Case XII. — Fracture of the lower extremity of the radius, 
about three-quarters of an inch above the articulating surliice of 
the bone : the direction of the fracture is transverse m the antero- 
posterior direction, hut slightly oblique Irom above and within 
downwards and outwards. The fragments have been united with, 
comparatively speaking, a slight degree of deformity, but the 
normal aspect of the carpal surface of the bone has not been per- 
fectly restored ; it is directed downwards and slightly outwards. 
When a section of the hone was made from before backwards, its 
interior was found to be entirely cellular ; there was no vestige 
whatever of the line of compact structure, so usually present in 
cases of this injury. The patient from whose body the specimen 
was procured was a female of very advanced age, and the frac- 
ture had happened at an early period of her life. — Musmm; Rich- 
mond Hospital Si^hool of Medicine. 
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1 engraviDe represents 
Huyal College of Surgeons ; Uie preparation ia marked E. 
in the printed catnlogiie oa the left radita and ulna, shewing frai 
the radius, with displaceiucnt oT the loner fragment fancardi ; this, however, ia ui error, 
for it ia the radius of the righl arm, and the lower frngmeut has heen displaced in Ihe 
usual direcljon, viz., backwards. The mistake in the dewription has arisen (mm the 
drtumatancB of the radius of the tiglit ade baring been inadvertently articulated witb the 
ulna of the left, 
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Case XIII. — Fracture of the radiw 
above the radio-carpal articulation ; 
the lower end of tlie bono ia 
enlarged and of a quadrilateral 
form ; the inferior fragment ia 
displaced backwardB, and drawn 
towards the side of supination, 
and tlie head of the ulna projects 
at the inner edge of the wrist. 
The internal lateral ligament was 
stretched, and directed outwarda. 
The annexed engraving illustratoa 
remarkably well the displacement 
which the hand undergoes in this 
injury, and exhibits it, not in a 
state of abduction, but carried out- 
wards, " par un mouvcment do 
totalite," along with the carpus and 
inferior fi'agment ol' the radius. 
The usual line of compact struc- 
ture, continuous with that of the 
back of the shaft, and enveloped 
in the cancellated tisane of tlie in- 
ferior fragment, was disclosed when 
a aection of the bone was made 
in tlie antero -posterior direction. 
The deformity in this case was ' 
Peter-street School of Medicine- 

I have thought it unnecessary to give a detailed account of 
the other specimens of this injury which are in my possession, as 
they present anatomical characters closely resembling those already 
described in the preceding pages ; I shall, therefore, proceed to the 
consideration of the theory of Voillemier ; having first, however, 
arranged in a tabular form certain features presented by the 
specimens which I have had opportunities of examining, the 
greater number of which are necessary to be recollected in dis- 
cussing the doctrine of impaction. 

It will be seen from the following table, that out of twenty 




I very considerable, — Miiseitm : 
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cases of fracture of the lower end of the radius, fourteen have 
been upon the left side, and that the bone was broken trans- 
versely in every instancCj with the exception of two ; it will also 
be observed, that the normal length of the posterior aurfaeo of 
the bone has not been restored in any of the specimens, for in all 
the anterior surface is the longer. 



J 



Kigkt, 



Left, 
Eigit, 



Nearly transverse, 
Tmnaverse, . . , 
Oblique, downward; 

and inwards, . 
Transverse, . . 

ditto, 
ditto, 

ditto, 
ditto, 

ditto, 
ditto, 

ditto, 



r inches,! 8 inches. 



From a careful consideration of the pathologiea! characters 
disclosed by making sections of the bones in the preceding spe- 
cimens, I am inclined to behevc that the doctrine " of fracture 
with penetration" is untenable, and that the true, yet simple, ex- 
planation of the almost constant presence of the line of compact 
tissue has not been given. Let us for a moment suppose the 
theory to be true ; it would then, in the first place, obviously 
follow, that the distance between the line of compact tissue 
which is supposed to have penetrated, and the posterior wall 
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of the lower fragment, should always be the measure of the , 
extent of displacement backwards of that fragment, but there 
is no such correspondence. In several of the specimens in my 
possession, the fracture has been united with so slight a, degree 
of displacement, that the natural form of the lower end of the 
radius has been so far restored as to present a slight concavity 
directed forwards, while in others the fragments are upon the ] 
same plane in front, but in all of them the Hne of compact struc- 
ture exists with an interval between it and the posterior wall of 
the lower fragment, varying from a quarter to half an inch in ] 
breadth. I 

If, instead of dividing the bone from before backwards, the ] 
section be made from side to side, the same objections to the 1 
theory of impaction will be found to maintain. The illustration I 
which accompanies Case ix. represents the lower end of the radius 1 
divided from without inwards ; at the ulnar margin of the bone 1 
the lower fragment deviates but little, comparatively speaking, I 
from its natural direction ; but externally there is an interval of 
half an inch between the lower end of the outer wall of the shaft 
and the external surface of the inferior fragment : if the presence J 
of the line of compact structure, in this instance, is to be ascribed 
to impaction, there must have been a displacement outwards of 
the lower fragment to the extent of half an inch, an occurrence 
which would be impossible without a previous rupture of the 
connections between the lower extremities of the radius and the 
ulna. I 

If the doctrine of impaction were true, the shortening of the 
i-udius in cases of fracture of its lovrer extremity should be much 
greater than it ever is, for there is a second cause of shortening 
in operation, i. e. the alteration in the direction of the articulating 
surface, in consequence of which the posterior surface of the . 
radius (naturally longer than the anterior) becomes the shorter of 
the two ; if to the extent of shortening produced by this cause we j 
add that arising from impaction, we would have an amount of j 
shortening much greater than ever occurs in cases of Collea's frac- 1 
ture. I 

Again, if we suppose the theory of Voillemier to be correct, J 
it would follow that there should be (to a certain extent, at all I 
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events) a correspondence between the length of the line of im- 
paction and the shortening of the back of the radius, but a refe- 
rence to the preceding table will shew that tbey are not at all 
proportionate ; in some cases the length of the supposed line of 
impaction is double the amount oi' shortening, while in others 
the latter is much greater than the former; and lastly, in some, 
though the bone is shortened posteriorly, there is no trace what- 
ever of impaction having ever occured. 

In the first case mentioned in the table, the line oi' compact 
tissue is one inch in length, while the seat of fracture is only half 
an incli above the articulation ; here, therefore, it is obvious that 
if impaction had taken place, if the upper had been driven into 
the lower fragment to the extent of an inch, it would necessarily 
have penetrated the entire of the lower fragment, and passed into 
the first row oi' carpal bones. Were it possible to separate the 
united fragments, and draw down the inferior so far as to extri- 
cate it from the supposed impaction, and bring its upper and 
posterior edge into contact with the lower and posterior margin 
oi' the superior fragment ; such a manccuvre (were the theory of 
penetration true) would elongate the radius, in many cases, to an 
unnatural degree, and render its lower extremity altogether de- 
formed. How different would be the results in cases of impacted 
fracture either of the neck of the femur or of that of the humerus ; 
in these injuries, if we extricate the fragments irom each other, 
and bring their edges into contact, we at once restore the bone to 
its normal length and form. Voillemier would appear to have 
been sensible that his theory was liable to this objection, when 
he remarks that we cannot judge of the extent to which the pene- 
tration has taken place, by the length of the hne of impaction, 
for this always appears longer than it really is ; the author has, 
however, in my opinion, failed to solve the difficulty which he 
has himself suggested. 

But the question naturally arises, under the circumstances in 
which the radius is placed in the fore-arm, is impaction to any 
appreciable extent physically possible in cases of Colles's fractui-e ? 
The radius is iirraly connected to the humerus, and to the uhia 
,bove by the external lateral, coronary, and obbque ligaments, to 
the shaft of tlie idna by the inter- osseous membrane, and to its 



F 

I lower 



IN THE VICINITY OF THE V 



159 



lower extremity by the triangular cartilage, and by strong fasciculi 
of ligamentous iibros passing from one bone to the other, botli in ^ 
firont and behind the radio-ulnar ai-ticulation. I should think, 
therefore, that as long as the ulna remains unbroken, and the 
ligamentous connexiona between the two bones uninjured, it 18 
scarcely possible for either fragment to penetrate the other even ' 
to the extent of half an inch. 

It has already been shewn that, in many cases, the extent of tha , 
supposed penetration is greater than the distance between the ' 
seat of the fracture and the radio-cai'pal articulation; surely in 
such cases the carpal surface of the radius should have been split; 
and when we consider that the line of compact tissue is almost 
uniformly present, if it indicated the forcible impaction oi' the 
upper into the lower fragment, we should expect to find the ( 
latter frequently split into two or more pieces ; but this form of | 
fracture of the lower end of the radius is comparatively rare. In 
the instance which I have given (Case No. iv.) of the occurrence 
of Colles'a Fracture in a case of fragilitas ossiiun, where the line 
of compact tissue was not thicker than an egg-shell and equally 
fragile, it is diiBcult to conceive the possibility of its penetrating 
unbroken into the lower fragment to the extent of three-quarters , 
of an inch. 

But it is impossible to establish the theory of impaction unless 
it can be shewn to maintain in cases of recent fracture ; oppor- 
tunities, however, of examining such are rare, as these injuries 
involve no danger to hfe. I have as yet had but one opportimity 
of examining this fracture, shortly after the occurrence of the > 
accident (Case No. i.) ; in this instance there was not tlie sbghtest 
penetration of either fragment into the other; but had the indi- 
vidual who was the subject of the accident lived sufficiently long 
to permit of osseous union, and had an opportunity occiu'red of 
examining the state of the parts long after bony consolidation 
had been completed, I am convinced that the appearance of im- 
paction would have been as distinct as in any of the other cases i 
which I have detailed. 

Until, therefore, the residt of the examination of recent speci- 
mens can be adduced in support of the theory, I shall be inclined 
to believe that the impaetion is only apparent, and that the com- 




pact tissue of the shaft is not found enveloped in bone, fixim its 
having penetrated the lower fragment at the lime of the occur- 
rence of the injury, but because it becomes subsequently incased 
in osseous matter during the process by which the bony onion of 
the fracture is accomplished. 

When the lower end of the radius ia broken and displaced 
backwards, there is produced at the level of the fracture, poste- 
riorly, an incquaUty or depression proportional to the amount of 
displacement: if the fr'agments be permitted to unite, still hold- 
ing this reladve position, the depression alluded to is filled up by 
osseous matter (not by periosteum, as stated by VoiUemier), which 
is deposited, not in this situation alone, but upon the surface of 
each fragment, to a variable distance above and below the seat of 
fractiu"e, and the higher it extends upon the superior fragment, 
the greater will be the length of that portion of the compact tissue 
which appears to have been impacted, but which has, in reality, 
only been incased, as it were, in osseous matter, formed for the 
union of the fracture. 

Let the reader refer to the illustration which accompanies 
Case No. I., and let him suppose the hollow which ia seen po^ 
teriorly at the seat of the fracture filled up with bony matter, and 
the appearance of impaction will be at once produced. In the 
wood-cut which illustrates the external appearances of the bone 
in Case No. II., the osseous deposition around the fragments is 
remarkably well seen, producing considerable deformity and 
thickening of the lower part of the radius, Voillemier has re- 
marked, "thai in old fractures there is a considerable tJiickeninff of 
tJie cofnpact structure of the lower end of the bone, which it is di^i- 
cvU to e.tplain." Had what appears to me to be the true expla- 
naUon of the apparent impaction suggested itself to his mind, he 
would have found no difficulty in explaining this phenomenon, as 
it would at once have become obvious, that the thickening to 
which he refers was the result of the deposition of new osseous 
matter. 

In a recent fracture there is no deposition of bone, and, there- 
fore, no appearance of impaction ; when the bone is examined 
shortly after the completion of osseous union, the appearance is 
very indistinct, and we generally find in such cases great thick- 
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ening of the lower end of the posterior part of the bone, tlie | 
whole of the thickened part being as 
yet compact. The annexed engraving 
shews the appearances which a section 
of the radius presents at a compara- 
tively early period afler the osseous 
union of the fracture has been com- 
pleted: the posterior surface of the 
bone is greatly thickened by the de- 
position of osseous matter at the seat 
of fracture, and for a considerable dis- 
tance above it ; the whole of the new 
deposition being as yet solid, there is 
no appearance of impaction ; but at a 
more distant period, the interior of the 
new deposit becomes cellidar, and in 
proportion as it does so, the compact 
structure of the shaft becomes distinct, and the appearance of im- 
paction is established ; at a still more remote period the f 
loped portion of compact structure is 
frequently removed by absorption ; it 
becomes, as it were, resolved into can- 
cellated structure, the appearance of 
penetration is effaced, and the whole 
interior of the bone presents a cellular 
aspect. 

In four examples of very old frac- 
tures of the lower end of the radius, 
contained in the museim:i of the Rich- 
mond Hospital School of Medicine, 
although the usual deformity exists to 
the fullest extent, there is no trace 
whatever of any line of compact tissi; 
fragment, the whole interior of the lower end of the bone pie- 
aenting, in each specimen, a reticular structure. 
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THE LOWER EXTBEMITY OF THE BADtdS, WITH DIB- 
OF THE LOWER FBACHEKT FOBWABDS. 



Thia b an injury of exceedingly rare occurrence, and one 
which presents characters closely resembling those of dislocation 
oi the carpus forwards. It generally occurs in consequence of a 
fall upon the back of the hand, and tlie situation of the fracture 
is from half an inch to an inch above the articulation ; it is 
accompanied by great deformity, the principal features of which 
are a dorsal and a palmar tumour, and a striking projection of 
the head of the ulna at the posterior and inner part of the fore- 
arm ; the dorsal tumour occupies the entire breadth of the fore- 




arm, but is most conspicuous tntemally, where it is constituted by 
the lower extremity of the ulna displaced backwards ; from this 
point, the inferior outline of the tumour passes obhqucly upwards 
and outwards, corresponding in the latter direction to the lower 
end of the superior fragment of the radius. Immediately below 
the dorsal swelling there is a well-marked sulcus, deepest inter- 
nally below the head of the ulna, directed nearly transversely, 
but ascending a little as it approaches the radial border of the 
fore- arm. 

The palmar is less remarkable than the dorsal tumour ; formed 
principally by the lower fragment of the radius, it is obscured by 
the thick mass of flexor tendons which cross the front of the 
caipua, but towards the ulnar border of the limb there is a consi- 
derable projection, which marks the situation of the pisiform 
bono, passing do^vn to its attachment into which, can be seen the 
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tendon of the flexor carpi ulnaria thrown forwards in strong re- 
lief. The transverse diameter of the Ibre-ann is not much altered, 
but tlie antero-posterior is considerably increased, and the radial 
border ol" the limb becomes concave at its lower part. 

In the case from which the preceding drawing was made, the 
patient, in endeavouring to save himself from being run over by 
a car, fell with great violence upon the back of the hand ; the 
lower end of the radius was broken and driven forwards along 
with the carpus, and the head of tJie ubia was displaced back- 
wards. 

I caimot apeak with accuracy as to the anatomical characters 
of the injury, having never had an opportunity of examining 
after death the skeleton of the fore-arm, in those who had during 
life met with this accident ; nor is there any preparation shewing 
the exact relative position of the fragments, in any of the patholo- 
gical collections in Dubhn ;* but still I feel satisfied that the injury, 
the external characters of which have been just described, is a 
fracture of the lower end of the radius, with displacement of the 
lower fragment along with the carpus forwards, ajid of the head 
of the ulna backwards, and that it has not unfi«quently been mis- 
taken for dislocation of the carpus forwards and of the bones of 
the fore-arm backwards. 

The faciUty, however, with which the deformity can be re- 
moved, its liability to recur when the extending force ceases to 
act, the production of crepitus when the hmb is extended, and a 
motion of rotation given to the hand, and our being able to feel 
the irregular margin of the upper fragment of the radius poste- 
riorly, are sufficient to enable us to distinguish this accident from 
luxation of the bones of the wrist forwards. 

I should not omit to mention, that in the injury under con- 
sideration, the dorsal tumour exhibits a totally different character 
from that which it presents in cases of luxation of the bones of 
the fore-arm backwards at the wrist-joint; in the former the in- 
ferior outline of the tumour is directed obliquely from within out- 
wards and upwards, being constituted internally by the lower 
end of the ulna, and externally by the extremity of the superior 
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fragment of the radius ; but in the latter accident, viz., luxation 
of the bones of the fore-arm backwards at the wnat, or, in other 
words, ol' the carpus forwards, the outline of the tumour is directed 
transversely, the lower ends of the radiuB and ulna (by which it 
is formed) being upon the same horizontal level. 

SEPAKATIOS OF IBB IKFEBIOB EPIPHYSIS OF THE EADIDS, VITH 
FftACTUBE OF TEE LOVEB EXTREMITY OF TEE ULNA. 

The lower extremities of the bones of the fore-arm are liable 
to another variety of fracture, which I have more than once 
seen mistaken for dislocation of the carpus backwards; it is the 
occasional result of a fall upon the palm of the hand, and a greater 
amount of force than usual is required for its production. When 
the Umb is viewed posteriorly it is found to present two planes, 
one extending from the elbow to the seat of fracture, t. e. from 
half to three-quarters of an inch above the wrist-joint; the other, 
which is placed more posteriorly, begins at the situation of the 
fracture, and reaches to the fingers; where these two planes join, 
there is a deep and abrupt depression, succeeded by a sohd tumour 
placed above the carpus, but on a level with the dorsum of the 
hand ; the latter presents an elongated appearance. 

Viewed anteriorly, the fore-arm presents an unnatural con- 
vexity, commencing immediately above the annular hgament of 
the carpus, and fading gradually as it ascends ; the tendons of the 
extensors of the thumb, where they cross the hollow above the 
posterior tumour, are elevated, and thrown into relief, and the 
antero-posterior diameter of the fore-arm is considerably increased 
at the seat of the injury: crepitus can be readily produced, and a 
very moderate force is sufficient to remove the deformity. The 
injury consists in a fracture, usually transverse, of the lower ex- 
tremities of both the radius and the ulna, close to the wrist-joint, 
or through the hnc of their epiphyses; the lower fragments are 
displaced directly backwards, and the superior, consequently, pro- 
ject in front. 

In the case from which the annexed engravings were executed, 
the patient, a young man, fell from a scaffold, and in addition to 
the fracture of the fore-arm, received other injuries, of which he 
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died in a It-w hours. Mo attempt waa made to i-educe the dis- 
placement conaequent upon the fracture. When the limb was 
examined after death, the radius was found fractured transversely 




through the Uae of its inferior epiphysis, and tlie lower fragment 
displaced directly backwards, so far as to have very nearly cleared 
the extremity of the upper fragment ; the lower extremity of the 




ulna was broken a short distaoice above the line of junction with 
its epiphysis; this fracture was oblique from above and before 
downwards and backwards ; the extremities of the two fragments 
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formed with each other an angle salient in front; the radio-carpal 
articulation was uninjured, and the carpus accompanied tlie lower 
fragment of the radius in its displacement backwards. 
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This accident ia very liitble to be mistaken For dislocation o 
the wrist backwards, but cannot bo confounded with the ordinal 
fracture of the radius ; the dorsal tumour is transverse, and t. 
limb presents none of the peculiar deformity arising from the dis- 
placement of the lower i'ragment of the radius towards the side of 
supination, which distinguishes Colles's Fracture. 

Although this injury assumes very much llie appearance of 
dislocation of the carpus backwards, it may yet be distinguished 
from it without any considerable difficulty, more especially should i 
we be fortunate enough to see it, before the occurrence of tume-« 
faction has obscured the diagnostic signs. The styloid process^* 
of the radius and ulna can be felt, still holding their normal rela-l 
tiona to the carpus, and, as has been remarked by Boyer, these J 
processes move with the hand when any motion is imparted to f 
the latter. If the distance between the superior margin of ths 1 
dorsal tiunour, and the extremity of the middle finger of the I 
injured limb, be measured and compared with that between the' I 
corresponding point of the hand and the upper edge of the carpua I 
of the sound limb, the former measurement will be found to ex- 
ceed the latter by at least half an inch ; sometimes the difference i 
is greater; but if the case should be one of dislocation of the. J 
wrist backwards, this measurement will give the same result«i| 
upon eaeh side, and the styloid processes will be found to n 
at rest when the hand is moved ; if we add crepitation, the easy 1 
reduction of the deformity by extension, and its liability to 
when the extending power is removed, we are at once furnished J 
with a group of symptoms, quite sufficient to enable us to dist 
guish this injury from that very rare accident, luxation of the ] 
wrist. 

With respect to the treatment of the ordinary fracture of the 1 
lower end of the radius, with displacement of the lower fragment j 
backwards, it has always appeared to me that the object r 
difficult to be accomplished ia to restore to the carpal surface o 
the bone its nonnal direction forwards. 

It has been already mentioned that in this fi-acture the articu- j 
lating surface becomes directed backwards, upwards, and a little 1 
outwards; the diplacement in the two latter directions can bej 
counteracted, anil the interosseous interval preserved with com- 
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parative facility by the means recomni ended by Dupuytren, but 
these are not calculated to restore to the anterior surface of the 
lower end of the radius its natural concavity, nor to direct the 
articulating surface forwards. In not one of the twenty speci- 
mens, which 1 have lately examined, has this object been accom- 
plished ; in some it has been so far effected that the oarpa! sur- 
face looks directly downwards, but in none of them does the 
posterior surface exceed the anterior in length ; in those which 
present the nearest approach to the natural form of the bone, 
these suri'aces are of equal length. 

This objection to the mode of treatment employed by Du- 
puytren has not escaped the observation of Malgaigne,* Goyrand,t 
Diday,t NelatonJ &c., who have modified considerably the appa^ 
ratus employed by Dupuytren. The following mode of treat- 
ment, which does not differ materially from that adopted by 
Nelaton, I have found to answer remarkably well, and to fulfil 
all the more important indications. 

The deformity having been, as far as possible, removed by 
extension and counter- ex tension, and the hand moderately ad- 
ducted, a cushion is to be placed upon the posterior surface of 
the limb, of sufficient length to extend from the elbow to the 
fingers; the portion of this cushion which corresponds to the 
lower fragment of the radius and to the carpus should be thicker 
than any other other part, and from its ulnar to its radial border, 
should gradually increase in thickness. A transverse section of 
this portion of the cushion would represent an isosceles triangle, 
the base of which would correspond to the radial border of the 
Umb. The objects proposed to be attained by constructing the 
pad of this form are, to press the lower fragment of the radius 
forwards, and to direct its external border towards the side of 
pronation. 

A second cushion, thicker below than above, is to be placed 
upon the front of the limb, but should not descend below the 
margin of the superior fragment, for otherwise it would, to a ccr- 

' UazebU M^ii:alB. 1S32. 

t Gazette Mediutk, 1832, imd Journnl Heljdumiulaiiv, 1K3(i. 

X Aithivex Geaeralua dc Meiledtie. Feerier. 1S37. 
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16f^ FRACTCRES OF 'I'HK BONES OF THE FORE-aRIW, 



1 



tain extent, counteract the inflitence of the dorsal cushion, and 
would tend to maintain the displacement backwards of the infe- 
rior fragment. An anterior and a posterior splint are then 
applied, each of which should be at least an inch broader tlian 
the fore-arm ; the posterior should extend from the elbow to the 
fingers, and should be curved from the wrist downwards, to re- 
ceive the adducted hand;* the anterior need not descend below 
the palm of the hand: a roller is then to be carried around the 
splints in tlie ordinary manner. 

By constructing and placing the cusliions in the manner above 
described, the two fragments are pressed in opposite directions, 
and the carpal surface of the inferior is directed forwards, while 
the curved splint, by maintaining the hand moderately adducted, 
tends to restore to the articulating surface its natural direction 
inwards, quite as effectually as the ulnar splint of Dupuytren, 
and with much less uneasiness to the patient. It is scarcely 
necessary to mention, that the form which I have recommended 
can be readily given to that portion of the dorsal cushion which 
corresponds to the lower fragment, by the employment of gra- 
duated compresses. 

The apparatus recommended by Nelaton is very similar to 
that which I have described, and is identical with it in principle ;t 
the use of the curved dorsal splint, instead of the ulnar splint of 
Dupuytien, constitutes the only difference of any importance. 

* This ibiin of aplinl, many jeait ago tecammended aoA employed by Blandin, li Cur 
pisfiiiable to the " attelU cubtlole" of Dupuj'tnni, the effectunJ application of which tte- 
ijneatly causes bo mudi pain as tn render its early removal necesBary. 

f " J'Bppliqne eur la face doiBsle du i!iirp« et sar 1e (higment inKrieur du radius deux 
ou trds compresses graduees, places tianavenudemtuit. D'autrua cumprsssus gntduees 
Bont appliqu6cs h la face palniaire do I'avnst-br^ paraUilement i t'axe da membra ; cea 
compresses sont Tepli6ea A leur exti6mil^ infitrieure, de mani^Te k repr^senler un bord 
aseez ^paia, qui doit &tre plac^ a nn centimetre Environ au-db>4nB de la aoillie tranaversale 
que fbime te fragment eupfrieure. Lea Eompresees alnsi iliepos^ee, je place deux attelles, 
que je fixe i I'aido d'luie bonde roulfe. tl est flicilo de cimprendre que les chases itaat 
ainA (UspOBtes, I'attelle dursale tie touche ravant-bras que sup^rieuremotit ; en bas elle 
^ipide BUT les compreaaes giadufea qui recouTrent Ib fragment inffiimrc, et, imm&liate- 
tnent au-deseuB de cea compresses, il existe un vide. Quant a ratlelle palmaire, elle ropoN 
BUT les compreaaes gradnies qui recouvrent I'espace inter-oaaeax; m«i» comine c«fl com- 
preeses nedeBceudont pasjueiiii' a la iiiain, il existe cacoro vide entre cede atlelle et I'ex.- 
trfmilc iufirieiue de I'avanl-bnia. L'oulioji de ctttc appareil est dcs jdus iaeilta i com- 
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The mode of treatment adopted by Dupuytren is not well 
calculated to restore to the articulating surface of the radius the 
threefold obliquity which it posseaees in the normal state ; fov] 
although the use of the ulnar splint tends, it is true, to draw tts 
styloid process downwards, and thus to direct the carpal surface 
of tlie bone inwards, yet, as it appears to me, the apparatus em- 
ployed by this celebrated surgeon is not capable of counteracting 
effectually that displacement of the lower fragment, in conse- 
quence of which the aspect of its articulating surface becomes 
directed backwards. 

During the application of the apparatus, as well aa during the 
subsequent treatment, the fore-arm should be maintained in a 
position intermediate between pronation and supination, for it is 
in this position that the co-aptation of the fragments can be moat 
easily and moat perfectly accomplished, in consequence of the 
relaxation of the pronator and supinator muscles. 

Whatever mode of treatment be employed, we should be care- 
ful that the fore-arm suffers no circular compression, the effect of 
which woidd be to diminish the breadth of the interosseous space, 
which, for obvious reasons, it is important to preserve. It is, no 
doubt, true, that the interosseous interval, in tlie situation of 
CoUes's fracture, is so narrow, that no very important diminution 
of it can occur as the consequence of treatment : this observation, 
however, holds good, principally as regards the lower fragment 
of the radius; for the superior, under the influence of external 
pressure, will admit of such an amount of displacement inwards 
towards the ulna, as most materially to interfere with the motions 
of pronation and supination, should the fragments be permitted 
to unite in this relative position.* 

The splints should be allowed to remain upon the limb " for 

prendre ; lee denx atlelleB, en se rapproehniit par le fut de la conatrictioQ que la baade 
roul6e exerce sur elles, doivent t«ndre i pous^er led deux fragmene en eens inverse, en lai 
retbidant vera respuce vide iaieai entnt U aiuface du membie et tes attell«& 

" Lorsque le diplncement dee fragniene est txis prononc^, et que I'extr^mit^ du cututoa 
forme one s^Iie iiia tnurqute aa noli interne du piHgnet, j'sjoute, a I'apparell pr£c^dsm> 
ment dgcrit, VaUelle eubitale ds Dupuytren." — Pathoiogie Chintrgicate, tome premier. 

* Si 1ei« fragnieos de la fracture se r^uuiseent ditns cet flat, les mouvemens de pnmn- 
lion ft dc sujunation sont trSa-difficilea, et qiielquefols memo imposablea," — Boyer, tome 
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tliree weeks in young perstms, and t'cir four or fl\'e in thi 
before passive motion be attempted. The recovery in these cases 
is slow, and six months will 9ometim.eB elapse before the motion 
of the fingers is completely restored."* 

If, however, upon the one hand, it is true, that evil conse- 
quences may result from our permitting passive motion to be com- 
menced too early, it is, upon the other, equally certain that per- 
manent impairment of the fUnctiona of the limb may ensue, if we 
maintain the parts at rest for too long a period ; it is not alone the 
rotatory motions of the radius that suffer, for in some cases the 
fingers remain extended, and the patient never regains the power 
of flexing them perfectly, while in other instances they become 
permanently retracted.f 

In cases where the fi'actnrehas been produced by considerable 
violence, and haa been set immediately after the occurrence of 
the accident, the surgeon should never permit twelve hours to 
elapse without again visiting his patient, and satisfying himself as 
to the propriety of slackeniog the bandage, or removing the appa- 
ratus altogether: for in this injury, as has been already men- 
tioned, very considerable swelling is apt to occur early, in conse- 
quence oi' which tlie pressure of the splints and bandage is ren- 
dered greater than it is safe to permit: from a neglect of this pre- 
caution, gangrene of the limb has, in several instjinces, resulted. 

A boy, a;t. 18, was admitted into the Richmond Hospital, 
upon Wednesday, the 2nd of September, 1840. Upon the pre- 
vious Sunday he had been thrown from a horse witli great force; 
the lower extremity of the left radius was broken, and he sus- 
tained a concussion of the brain, under the influence of which he 
remained insensible for three-quarters of an hoiir. 

The accident occurred in the country, but before an hour 
had elapsed the boy was visit«d by a siirgcon, who, having forci- 
bly extended the limb, apphed a narrow roller tightly around ike 
wrist; upon the following day (Monday) the patient complained 
of intense pain in the limb, the hand was cold, and its dorsal 
region discoloured; the roller was not removed, nor even slack- 
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ened. Upon Tuesday dark-coloured vesiclea formed aloug the 
ulnar aide of the fore-arm ; the lividity of the hand had extended 
aa I'ar as the wrist, and before evening the boy waa attacked with i 
vomiting and delirium, 

Wlicn he was admitted into the hospital upon Wednesday, 
the limb, aa far as the eibow, waa enonnously swollen and tense ; 
gangrene had reached the fore-arm ; a thick fur covered the 
tongue ; he was parched with an ardent thirst ; his pulse waa 
150 and feeble, his countenance anxious, his cheek flushed, and 
his eyes dull. During the 4th and 5th the gangrene continued 
to spread along the outer and posterior part of the fore-arm, nor 
did it cease until it had arrived within two inches of the elbow- 
joint ; a line of separation began to form upon the 6th, and upon 
the 26th the bonea were sawn through, after which everything 
proceeded favourably. The radius was broken through the line 
of the epiphysis. Similar cases have been recorded in the Gra- 
ze tte Medicale. 



The substance of the preceding observations may be summed 
up in the following general corollaries : 

1. Fracture of the lower extremity of the radius, close to the 
wrist-joint, with displacement of the lower fragment backwards, 
may, with propriety, be termed " Colles's Fracture." 

2. Coltes's Fracttu-e may be the result of a fall cither upon the 
palmar or dorsal surface of the hand. 

3. In Colles's Fracture the carpus does not project towards 
the palmar surface of the limb, as has been stated by Six Astley 
Cooper. 

4. In this injury the head of the ulna projects at the inner 
border of the carpus, in consequence of the hand being carried in 
the opposite direction, " par une mouvement de totabte." 

5. In conaequence of this displacement outwards of the hand, 
the internal lateral Hgament of tlic wrist-joint is stretched, and 
severe pain is felt below the head of the ulna. 

6. The distortion which charaeterizea CoUes'a Fracture is the 
result of the combined action of the supinator longus, the exten- 
sors of the thumb, and the radial extensors of tlie carpus. 
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7. The presence of tliis deformity pre-euppoaea the integrity 
of the lower extremity of the ulna, and of the inferior radio-ulnar 



8. In this injury there is scarcely any diminution in the trans- 
verse diameter of the fore-arm, the cylindrical form which the 
limb acquires being owing partly to effusion among the flexor ten- 
dons, but principally to the increase in the an tero- posterior dia- 
meter of the fore-arm at the seat of the fracture, consequent upon 
the displacement backwards of the lower fragment. 

9. In CoUea's Fracture the radius ia uauaUy broken from half 
to three-quarters of an inch above its carpal surface. 

10. In CoUes's Fracture the radius is generally broken trans- 
versely, with respect to the antero-posterior diameter of the bone, 
but the fracture may be oblique from above downwards and in- 
wards, or downwards and outwards. 

11. The external deformity would lead us to suppose, that 
the radius had been broken very obliquely, ei'en in those cases 
in wbicb the fracture is accurately transverse, with respect to 
both diameters of the bone. 

12. This apparent obliquity ia owing to the three-fold displace- 
ment which the inferior fragment undergoes, in consequence of 
which the aspect of its articidating siuface becomes directed up- 
wards, backwards, and outwards. 

13. The opinion of Diday, that there is in this fracture an 
overlapping of the fragments, does not appear to be correct ; such 
an event has not been demonstrated in recent specimens of the 
injury, and in old cases the appearances are deceptive; but even 
in the latter, when the bone is divided from before backwards, 
the fracture is usually found to have been transverse; in such 
cases overlapping could not happen, and the possibility of its 
occurrence is difficult to be conceived, even in oblique fractures, 
as long as the ulna and the radio-ulnar ligaments remain unin- 
jured. 

14. In CoUes's Fracture the posterior surface of the limb is 
shortened, but the anterior maij be increased in length, in conse- 
quence of the divarication of the fragments in front. 

15. The amount of this increase will depend upon the amount 



of displacement, upwards and backwards, of the carpal surface of 
tbe lower fragment. 

16. To account for the shortening of the posterior surface of 
the bone, it i8 not necessary to euppose that there exists over- 
lapping of the fragments. The shortening is to be ascribed to 
the alteration in the aspect of the carpal surface of the bone. 

17. In Colles's Fracture the pronator quadratus acts princi- 
pally upon the lower extremity of the superior fragment. 

18. The theory of Voillemier, which supposes that the supe- 
rior is driven into the inferior fragment, appears to me to be liable 
to the following objections. 

a. The distance between the line of compact tissue and the 
posterior wall of the lower fragment ia not the measure of the 
amount of displacement backwards of that fragment. 

(i. This interspace is considerable, even in those cases in which 
the fragments are found to be upon the same plane in front. 

c. Were the theory correct, the amount of shortening of the 
posterior surface of the bone should be much greater than it ever 
is in cases of Colles's Fraeture. 

d. There is no correspondence between the length of the line 
of compact tissue and the amoimt of shortening of the back of the 
radius. 

e. The possibility of either fragment being driven into the 
other is difficult to be conceived as long as the ulna remains 
entire, and the ligaments which connect it to the radius, unin- 
jured. 

/. The appearances disclosed by the examination of recent 
specimens, arc opposed to the doctrine of Voillemier. 

g. Were it possible to separate the united fragments, and draw 
down the inferior so far as to extricate it from the apparent im- 
paction, we would not succeed thereby in restoring the normal 
form of the lower end of the radius. 

19. The compact structure of the shaft of the radius appears 
to have penetrated the lower fragment, in consequence of its 
having become incased in osseous matter, deposited for the union 
of the fracture. 

20. The extent of this deposit regulates the length of the Hne 
of compact tissue, which appears to have been impacted. 
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21. In the treatment of Colles's Fracture the object most dif- 
ficult to be accomplished is, to restore to the carpai surface of the 
radius its natural direction ybncarife, and thus render the posterior 
surface of the bone longer than the anterior, as it is in the naHiral 

state. 

22. The upper and lower fragments of the radius should be 
pressed in opposite directions, the former backwards and the latter 
forwards, but the principal amount of pressure should be exerted 

upon the inferior fragment. 

23. The use of a curved splint, which preserves the hand in 
a moderate state of adduction, supersedes the necessitj of employ- 
ing the ulnar splint of Dupujtren. 

24. The object proposed to be attained by keeping the hand 
in this position, is to restore to the carpal surface of the radius its 
nonnal direction inwards. 

25. Fracture of the lower extremity of the radius, with dis- 
placement of the lower fragment forwards, is generally the result 
of a fall upon the back of the liand. 

26. This injury is liable to be mistaken for thslocation of the 
carpus forwards. 

27. The principal diagnostic signs of the nature of the acci- 
dent are, the facility with which the deformity can be removed 
and crepitus produced, and the obliquity of the outline of the 
dorsal tumour, its external portion (or that constituted by the 
extremity of the superior fragment of the radius) being placed 
liighcr up than its internal portion, which is formed by the head 
of the iilna. 

28. Fracture through the lower extremities of the radius and 
ulna is very liable to be mistaken for dislocation of the carpus 
backwards. 

29. The chief diagnostic signs of the fracture are tlie follow- 
ing: 

a. The styloid processes of the radius and ulna maintain their 
normal relations to the carpus, and move with the hand. 

b. The distance between the margin of the dorsal tumour 
and the ends of the fingers, is greater than that between the upper 
edge of the carpus and the extremities of the fingers of the un- 
injured limb. 
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c. A very moderate degree of extension is sufficient to re- 
store the fragments to their proper relative position, but when 
the extending power is removed, the original deformity is ex- 
ceedingly liable to recur. 

d. When the deformity has been reduced by extension and 
counter-extension, the carpus can be readily moved backwards 
and forwards, and during these motions a crepitus is distinctly 
felt. 




CHAPTER IV. 



FBACTHEES OF THE HDMERDS, IN THE VICINITY OF THE SHOULDER- 
JOINT. 



It has been justly remarked by Dupuytren, that all solutions of 
continuity of bones in the vicinity of joints, give rise to numer- 
ous errora in diagnosis, and the observation applies with peculiar 
force to the injuries which occur in the immediate neighbourhood 
of the scapulo-humeral articulation, 

Much, it is true, has been already done, both in this country 
and abroad, towards elucidating their nature, but every experi- 
enced surgeon can recall to his recollection caaes of injuries of the 
shoulder, in which he has felt the utmost difficulty in arriving at 
a conclusion aa to the nature of the accident. It is to the rarer 
and more obscure injuriea of the upper extremity of the humerus 
that I am anxioua now to direct attention, in the hope of being 
able to succeed in removing some, at least, of that obscurity which 
has so ofien proved embarrassing to the surgeon. 

The cases, therefore, which I propose to consider in the fol- 
lowing pages are, 1st, Fractures of the Greater Tuberosity of the 
Humerus ; 2nd, Impacted Fraeturea of the Neck of the Bone ; and 
3rd, Separation of the Epiphysis from the Shaft; for those have 
been the injuries in which I have seen the greatest difficulty 
experienced, both as regarded their diagnoaia and their treats 
ment. 



FRACTDRES OF THE GREATER TUBEROSITY OF THE H0MBEDS. 

When a person falls with violence upon the anterior part of the 
shoulder, it not unfrequently happens that the greater tubercle of 
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the humerus is separated from the remainder of the bone. The 
aymptoms which characterize this injury are such as render it 
liable to be confounded with dislocation of the head of the hume- 
rus, either into the axilla, or forwards beneath the pectoral mus- 
cle, and it is probable that instances of it have been from time to 
time recorded aa examples of partial luxation beneath the cora- 
coid process. It resembles dislocations in the prominence of the 
acromion, the alteration in the contour of the shoulder, the im- 
pairment of the motions of the limb, and, in some instances, the 
absence of crepitus and the separation of the arm from the side; 
but, generally speaking, when an accurate examination of the 
joint is made, there is no great difficulty experienced in establish- 
ing the differential diagnosis. 

One of the most striking features of this injury, and which at 
once attracts the notice of the surgeon, is a remarkable increase in 
the breadth of the articulation; in some instances the injured 
joint, when compared with that of the opposite side, appears to 
be nearly twice as broad as natural ; the acromion process pro- 
jects, but is never aa prominent as in cases of luxation ; the 
rounded form which the shoulder naturally presents is altered, 
and the deltoid muscle is somewhat flattened, but the finger can- 
not be sunk into the glenoid cavity ; the arm is in general sepa- 
rated from the side, but can be approximated to it without diffi- 
culty; the under motions of the limb can be performed, but the 
patient cannot raise it beyond a horizontal line, and seldom, in- 
deed, can elevate it so far ; if urged to proceed in the effort to do 
so, he endeavours to accomplish it by inclining the upper part of 
the body towards the opposite side, and during the entire ma- 
ncenvre he supports the injured arm with the opposite hand. 

Upon examining the articulation more closely, two osseous 
tumours are felt: one is placed externally beneath the acromion, 
the other, and larger, lies beneath and a little internal to the cora- 
coid process. The latter presents to the touch tlie rounded form of 
the head of the bone, and follows every motion imparted to the arm ; 
between these two osseous prominences a sulcus (the depth and 
distinctness of which vary in different cases) can he felt, corres- 
ponding to the situation of the bicipital groove, I have, as yet, 
had but one opportunity of ascertaining, by poet mortem exami- 
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nation, the s'.iitomical characters of the injury in question, al- 
though numerous examples of it in the living have i'allen under 
my observation. 

Case I. — In July, 1844, I was requested to examine the body 
of Julia Darby, ^t. 80, who had died of chronic pulmonary disease. 
Upon entering the room the appearances of the left shoulder-joint 
at once attracted my attention, and struck me aa being different 
from those which attend the more common injuries of this articu- 
lation. 

The shoulder had lost, to a certain extent, its natural rounded 
form; the acromion process, although unusually prominent, did 
not project aa much as in cases of dislocation of the head of the 
humerus. The breadth of the articulation was greatly increased, 
and upon pressing beneath the acromion, an osseous tumour could 
be distinctly felt, occupying the greater part of the glenoid cavity ; 
it formed a prominence which was perceptible through the soft 
parts ; it moved along with the shaft of the humerus, but was 
manifestly not the head of the bone. 

A second and larger tumour, presenting the rounded form of 
the head of the humerus lay beneath the level of, and internal to, 
the coracoid process, and between the two the finger could be 
sunk into a deep sulcus, placed immediately below the coracoid 
process. The elbow could bo brought into contact with the side, 
and there was no appreciable alteration in the length of the arm. 

Upon removing the soft parts the head of the bone presented 
itself, lying partly beneath and partly internal to the coracoid 
process. The greater tuberosity, together with a very small por- 
tion of the outer part of the head of the bone had been com- 
pletely separated from the shaft of the humerus. This portion 
of the bone occupied the glenoid cavity, the head of the humerus 
having been drawn inwards so as to project upon the inner side 
of the coracoid process ; it was still, however, contained within 
the capsular ligament. 

The fracture traversed the upper part of the bicipital groove, 
which, in consequence of the displacement which the head of the 
bone had suffered, was situated exactly below the summit of the 
coracoid process. A new and shallow socket had been formed 
upon the costal surface of the neck of the scapula, below the root 
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of the coracoid process, and the iinier edge of the glenoid cavity 
correBponded to the posterior part of the sulcus, which separated 
the head of the bone from the detached tuberosity. The latter 
■waa united to the shaft only by ligament. 




The capsule had not been injured, but waa thickened and en- 
larged, and bone had been deposited in its tissue. The injury 
had evidently occurred many years before the death of the patient, 
but the history connected with it could not be precisely ascer- 
tained. 

Case II. — ^A man, ait. 30, fell from a house three stories high, 
and received a severe injury of the left shoulder-joint. Upon his 
being conveyed to the Richmond Hospital, the pupil in attend- 
ance, finding the head of the bone placed more forwai'da than 
natural, the acromion process more prominent, the deltoid muscle 
somewhat flattened, and the elbow separated from the aide, con- 
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ceived that the case was one of dislocation of the head of the 
humerus. The mode of reduction by the knee in the axilla waa 
had recourse to, and the deformity was supposed to have been 
removed; the arm was then bandaged to the side. However, 
after a short time, as the patient complained of severe pain, the 
bandage was removed, wlien it was found that the joint presented 
exactly the same appearances as at first, and upon close examina- 
tion, a crepitus waa detected ; this circumstance, along with the 
recurrence of the deibrmity, led to the idea that the case was one 
of fracture of the neck of the scapula. 

Upon the day following his admission into the hospital I saw 
this patient along with Mr. Adams, and concurred with him in 
the opinion that there was neither luxation of the humerus nor 
any injury of the scapula. The appearances which the limb pre- 
sented were similar to those noticed in the case of Julia Darby ; 
the acromion was more prominent than natural, but the finger 
could not be sunk into the glenoid cavity ; there was no difficulty 
in approximating the arm to the side; the breadth of the joint 
was nearly double that of the opposite one, and two tumours were 
distinctly noticed, the inner, and larger of which, placed under 
the coracoid process, was evidently constituted by the head of the 
humerus, while the external, and smaller, apparently ibnned by 
the greater tuberosity, corresponded in situation to the glenoid 
cavity: they were separated by a deep and well-marked sulcus, 
which followed the direction of the bicipital groove. 

From comparing these symptoms with those noticed in the 
preceding case, we arrived at the conclusion that the injury waa 
a fractiire through the upper part of the bicipital groove, detach- 
ing the greater tubercle of the humerus ; it could not have been 
a fracture of the neck of the scapula, for in this case the arm is 
lengthened, and the deformity is easily removed by pushing the 
elbow upwards, but re-appears when the hmh is allowed to hang 
unsupported, whereas, in the case under consideration, there was 
no lengthening of the arm, nor could the deformity be completely 
removed by any means whatever. 

At first sight the appearances, no doubt, resembled those of 
dislocation of the head of the humerus forwards, but the facility 
with which the elbow could be brought into contact with the 
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de, and the great increase in the breadth of the joint, were suf- 
ficient to establish the differential diagnosis. 

When a fracture detaches the greater tubercle, the action upon ■ 
the humerus, of the supra -spinatiis, infra-spinatus, and teres minon 1 
is annulled ; the folds of the axilla, the subscapularis, and the 1 
anterior portion of the deltoid then act almost unopposed, andl 
draw the head of the bone forcibly inwards against the inner pturt ■ 
of the capsular ligament, while the tuberosity will move upwards ' 
and outwards, obeying the action of the muscles inserted into 
it. Thus there is a considerable displa^iement according to the 
breadth or thickness of the bone, and to this will be added a dis- 
placement, according to its length, if the head of the bone should 
be drawn inwards so far as to enable it to clear the coracoid pro- 
cess, for it will then be drawn upwards by the coraco-brachialis, 
and other muscles, whose direction is nearly parallel to the axia 
of the humerus. 

In November, 1833, a lectiu^ was delivered by Mr. Guthrie, 
on a pecuhar injury of the shoulder-joint," attended by symp- 
toms so very similar to those which I have described in the pre- 
ceding pages, that I am inclined to think the lesion of the bone 
was also similar. The first case mentioned by Mr. Guthrie is 
that of Louisa Chapman, fet. 11, who had fallen upon the shoulder; 
a considerable prominence was noticed at the inner and anterior 
part of the joint, which might have been mistaken for the head 
of the humerus dislocated, were it not that the whole of it did not 
project internally, but, on the contrary, the greater part could be 
felt in the glenoid cavity. 

" K," says Mr. Guthrie, " the thumb or fore-finger of the left 
hand be placed upon the internal protuberance of bone, whilst 
the elbow is rotated by the right, the protuberant portion of the 
humerus will be found to obey the motions given to the elbow, 
in the clearest possible manner. If the fore-finger be carried 
outwards, and placed upon that part of the joint in which the 
external part of the head of the humeras ought to be placed, in ita 
normal state, it will be found there, and moving most distinctly 
when the elbow is rotated; the arm can be elevated, and the 

* Loudon Medical anil Siu^caJ Journal. 
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hand placed upon tho top of the head ; tliere is no peculiar sen- 
sation communicated to the finger when pressed into the axilla, 
and the clhow can bo pressed close to the side, although it tends 
a little backwards ; if the point ol' the fore-finger be placed im- 
mediately below the middle of the acromion proceBs, it sinks into 
a hollow between the protuberant point of the bone and the arti- 
culating part of the humerus, which moves in the glenoid cavity, 
and if the two shoulders are compared, the greater breadth of 
the injured one is apparent. What is the nature of the injury? 
Dissection has not yet explained it, but I believe that it is a 
longitudinal split of the humerus; the accident always happens 
in consequence of a fall upon the point of the shoulder, in which 
the head of the humerus first meets tlie ground, and receives the 
shock. I believe the split separates the small tuberosity with 
more or less of the head, and extends in the direction of the 
bicipital groove." 

Mr. Guthrie adduces three other instances of the accident, in 
all of which the symptoms were nearly alike. The fourth case 
was that of a gentleman, set. 18, who fell upon the point of the 
shoulder, and was supposed to have dislocated the head of the 
humerus ; the bone, when reduced, did not, however, remain in 
its situation, At the end of three weeks Mr. Guthrie first saw the 
patient ; he found tliat the elbow was carried very lar backwards, 
and the head of the o3 humeri pi-oportionably forwards, and appa- 
rently dislocated in that direction, but the prominence was not 
round like the head of the bone. In the attempts wliich were after- 
wards made to reduce the bone, this prominence could not be en- 
tirely removed : the outer portion of the humerus appeared to be 
in the glenoid cavity, but the greater part was internal to it. 

Now if we compare the appearances in the instances which I 
have detailed, with those described in Mr. Guthrie's cases, they 
will be found to resemble each other so closely as to justify us in 
supposing that the nature of the injury was similar in all. The 
situation of the fracture may not he precisely the same in all cases, 
but I am inclined to think that some part of the greater tubercle, 
with more or less of the adjoiningportionof the head of the bone, 
ia, in general, its seat, and not the lesser tubercle, as supposed by 
Mr. Guthrie. The Ibrmer, from its greater size and more cxter- 
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nal situation, is more exposed to injury than the latter, and when 
a person falls upon the shoulder, the scapular muscles (three of 
which are inserted into the greater tuhercle) are thrown into a ' 
state of powerful and spasmodic contraction, and must materially 
aeaist in detaching the process of bone into which they are in- ' 
serted, at the moment the external violence is applied. 

The symptoms of the injury will vary considerahly according ' 
as the fracture has detached more or less of the greater tuhercle. 
If a small portion only has heen separated, the abnormal appear- 
ances of the joint will be but trivial, and the true nature of the 
injury will most probably escape detection ; but if the entire of 
the tuberosity has heen broken off from the shafi of the bone, 
considerable deformity will result, and great diiBeulty will be 
experienced in conducting the treatment, so as to prevent a cer- 
tain amount of this deformity from being permanent, for the head 
of the hone will have a constant tendency to pass inwards, under 
the influence of the action of the muscles which constitute the 
folds of the axilla, while the tuberosity will be drawn in an 
opposite direction ; hence it is extremely difficult to keep the 
fragments in contact by any mechanical contrivance, or by any 
amount of pressure which the patient can endure. Under such 
circumstances, the firacture, as happened in the case of Darby, 
will he much more likely to unite by ligament than by bone. 

The following case of fracture of the greater tuhercle of the 
humerus, was communicated to the editor of Sir Astley Cooper's 
work on Dislocations, by Mr. Herbert Mayo: "A gentleman, 
set. 60, in going up a flight of stairB fell, and in the attempt to 
recover himself fell again; when he was hited up the left arm 
was useless, and the shoulder in pain. On examining it within 
an hour after the accident, my first impression was that it was a 
dislocation of the shoulder. The acromion projected as in dislo- 
cation, and the deltoid was flat below it ; however, the elbow did 
not project from the side, and though the motion of the shoulder 
Was painful, yet it could be moved more easily than is usually 
the case in dislocation. The neck of the humerus was certainly 
not broken. When the arm was raised to a right angle with the 
scapula, and pulled outwards, the head of the hone seemed to be 
i-estored to its place. On lowering the elbow again, the appear- 
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anee of the shouliler waa the same as at first. On carefully ex- 
amining tlio outside of the head of the humerus, I Ibund the in- 
jury to consist in fracture and separation of the greater tubercle. 
A figure of 8 bandage was applied to fix the scapula and steady 
the shoulder, and a sling to support the arm, with a, lath splint 
on the outside of the humerus, the upper part of which was made 
to bear upon the separated bone by uniting the top of a circular 
roller to the figure of 8 bandage. The fracture united favourably, 
but for a long time the patient had some difficulty in carrying the 
arm backwards. 



IMPACTED FSACTCBES OF THE NECK OF THE UUMERUS. 

The neck of tbe humerus is not unfrequently the seat of a 
fracture analogous, in many respects, to the impacted fracture of 
tbe cervix femoris. Of this form of injury I have seen two varie- 
ties, in one of which the upper extremity of the lower fragment, 
or a portion of it, penetrates the reticular tissue of the head of 
the bone ; this is an extracapsular fracture, and occupies the 
situation which, in the young subject, marks the junction of 
the ep pi ys w th the shaft ; in the other, the superior frag- 
ment f d downwards into the cancellated structure be- 
twe n tl e t b cl s, the greater of which processes is, in almost 
eve y uch n tan e, split off from the shaft of the humerus ; in 
this as the I acture is intracapsular, and occurs through the 
anatomical neck of the bone. 

The descriptions which have been given of fracture through 
the anatomical neck of the humerus are not without a certain de- 
gree of obscurity, for in many instances authors appear to have 
confounded this injury with fracture through the tubercles, or 
through the line of junction of the epiphysis with the shaft. 

When the anatomist speaks of the anatomical neck of the 
humerus, he designates by this name that portion of the bone 
into which the capsular ligament is inserted, and which, through- 
out more than half of its extent, is constituted by a narrow sulcus, 
placed above the tubercles; practical writers, however, have in 
many cases used the term indiscriminately, and have designated, 
as the anatomical neck, all tliat portion of the bone which is 
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comprised between its head and the inferior outline of its epi- I 
phj'sia. 

Sir Astley Cooper, for instance, lias described fracture through ] 
the tubercles, and through the anatomical neck of the humerua, 
as one and the same form of injury,* and the author of the Sur- ■ 
gical Dictionary remarks: " Indisputable facts prove the possibi- I 
lity of the anatomical neck of the bone being fractured, and C. ^ 
Larbaud showed Bichat the hiunerua of a young man, tet. 17, 
the head of which bone was accurately detached from its body, by 
a fracture which had passed obliquely through the upper part of 
the tuheromties."^ 

The anatomist, however, is aware that the tubercles do not.l 
constitute any part of the anatomical neck ol' the humerus, a frae- | 
ture through which, as already stated, is intracapsular, and i§ 
characterized by symptoms totally different from those which at- 
tend fractures through the tuberosities, or through the line of 
junction of the epiphysis with the shaft of the bone. In the latter, 
the deformity is considerable, in consequence of the lower frag- 
ment being drawn inwards by the muscles which constitute the 
folds of the axilla; but in the former there is scarcely any dis- 
placement of the inferior fragment, the influence of these muscles 
being counteracted by the supra-spinatus, Infra-spinatus, and teres 
minor, attached to the greater tubercle ; the bone being thus placed 
between two opposing forces, suffers very little displacement, and 
the deformity is slight in proportion ; hence the diagnosis of frac- 
ture of the anatoraieal neck of the humerus is, comparatively 
speaking, obscure. The impairment of the motions of the joint 
and crepitus are, in fact, almost the only symptoms upon which 
we can depend, in forming our opinion as to the nature of the in- 
jury which the bone has sustained. 

The diagnostic signs of fracture of the neck of the humerus, 
accompanied by penetration of the superior by the inferior frag- 
ment, are remarkably obscure, and the true nature of the injury 
is exceedingly liable to escape detection ; there is but little devia- 



* TrpBlJse ou DislocaCioiis, ic . ediled by BrBnjby Cooper, page 497. 
f Dicliofmry of I'ractical Surgery, pBge 5ni. The age of the iadividial it 
renders it prohihle thai the fracture was Uiroiigh the line of the «[ii[ihyiu. 
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tion from the natural form of the shoulder, nor is there any rap- 
predable alteration in the length of the limb ; when the surgeon 
places one hand upon the shoulder, and with the other rotates the 
elbow, the head of the bone will be ielt moving with the shaft; 
no satisfactory information is obtained by examining through the 
axilla, for although, perhaps, a slight irregularity may be felt near 
the junction of the neck with the head of the bone, it is usually 
BO inconsiderable, that it cannot be looked upon as affording 
positive evidence of the existence of a fracture in this situa* 
Uon. 

When, however, a person falls upon the upper and outer part 
of the shoulder, and at once loses the power of executing the 
motions natural to the articulation, when none of the characters 
of luxation, or of the ordinary fracture of the neck of the humerus 
are present, and where, at the same time, there is a certain degree 
of deformity, which, though slight, it is by no means easy to re- 
move, and an unusual difficulty in detecting crepitus, we have 
grounds for suspecting the existence of an impacted fracture of 
the neck of the bone. It is not easy to say in what the deformity 
consists, but when the surgeon compares the two shoulders with 
each other, it at once becomes obvious that there is a difference in 
their external conformation, that which has sustained the injury 
appearing to be somewhat fuller and larger than its fellow. 

In order, however, to form a more decided opinion as to the 
nature of the lesion which the bone has suffered, let the surgeon, 
with both hands, grasp the head of the bone with firmness, suffi- 
cient to maintain it as nearly as possible in a fixed position, while 
an assistant rotates the elbow; by this method crepitus can be 
produced in the great majority of cases. 

In the ordinary fracture of the neck of the hum.erus, which is 
unattended by impaction, it is sufficient, in order to detect this 
characteristic sign of fracture, that the surgeon place one hand 
upon the shoulder, and with the other rotate the arm. In cases, 
however, of impacted fractures, we would derive no information 
from such a mode of examination ; but we will seldom fail in our 
effijrts to produce crepitus, if we adopt the method which I have 
mentioned, for the impaction is never by any means as firm in 
these cases as in the analogous injuries of the neck of the femur, 
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inasmuch as it rarely happens that the entire of ol' the lower frag- 
ment penetrates tlie heaJ of the bone. 

The annexed engraving shews the relative position of the 
fragments in the majority of cases of this form of impacted frac- 
ture. It represents a vertical section carried from before back- 
wards, through tiie upper extremity of the left humerus. The 
direction of the fracture is transverse, and its situation nearly cor- 
responds to the line of junction of the epiphysis with the shafl. 
The inner and posterior portion of the head oi'the humerua has 




nven downwards, and the compact tissue lining the conca- 
vity of the neck of the bone has penetrated the reticular structure 
of the head to the distance oi' half an inch,* and here conso- 
lidation has taken place by the direct union of the surfaces op- 
posed to one another, while in front, where there is no impaction, 



* In the Ninth Nombor uf Guy's Hosintal Reporta, Sir Aatlef Cooper h, 
a somewhat similitr Bpeclmen, but he does cot speak of it ae tui eiuunple of impaeted 
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the iracture is united by the deposition of bone in the ordinary 
manner. 

In the second form of this remarkable injury, the fracture is 
situated higher up, and traverses the anatomical neck of the bone, 
within the inferior attachment, or base of the capsular ligament. 
It ia a true intracapsular fracture of the neck of the humerus, in 
which the head of the bone, or superior and smaller fragment, ia 
driven into the inferior, or larger, between the tubercles, one 
or other of which processes are usually broken off from the shaft. 
It is thus analogous to the extracapstdar impacted fracture of the 
cervix femoria, with fracture of the trochanter; while the former 
variety, in which the fracture is external to the capsule, and im- 
mediately below the tubercles, ia analogous to the intraeapsidar 
impacted ftactui'c of the neck of the femur, in which the inferior 
fragment penetrates the head of the bone. 

The diagnosis of this, the intracapsular impacted fracture of 
the neck of the humerus, is simple as compared with that of the 
extracapsular variety of the injury, in which the inferior pene- 
trates the superior fragment. 

The arm is slightly shortened, the acromion process projects 
more than natural, and the shoulder has lost, to a certain extant, 
ita rounded form ; the upper extremity of the shaft of the hume- 
rus is approximated to the acromion, and the entire of the glo- 
bular head of the bone cannot be felt. In consequence of the frac- 
ture of the tuberosity, crepitus can be readily detected, when the 
shoulder is grasped with moderate firmness, and the arm rotated. 
The absence of a rounded tumour in the axilla, and the impossibi- 
lity of feeling the glenoid cavity, are sufficient to enable us to dis- 
tinguish this injury from luxation. With the ordinary fracture of 
the surgical neck of the humerus it would be scarcely possible to 
confound it, for in this injury the elbow is separated from (he 
aide, an evident depression exists two or three inches below the 
acromion process, the upper end of the lower fragment projects 
towards the axilla, and the axis of the arm becomes oblique from 
above and within, downwards and outwards. 

Both forms of impacted fracture, to which I have alluded, 
unit£ by bone ; were it not, however, for the circumstance of the 
impaction, we could scarcely hope for osseous consolidation in 
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the intracapsular variety.* In fact, were h not for thJB fortuni 
circumstance, the neck of the hiimerus would be in a more un- 
favourable predicament, as regards the occurrence of osseous union, 
even than the neck of the femur when broken within the capsular 
ligament.t In the latter case, the superior fragincnt continues to 
be supplied with blood in quantity sufficient, not only to pre- 
serve its vitality, but also sufficient, in many cases, for the accom- 
plishment, at all events, of ligamentous union; but in the former 
the superior fragment is cut off from alt connexion with surround- 
ing tissues, it has no round ligament to conduct vessels into it 
from above, it becomes, truly, a foreign body in the articulation, 
and would be bkely to perish irom want of nutrition, were it 
not, by the impaction, brought and maint^ned in contact with 
living structures and highly organized tissues, capable of forming 
and depositing osseous matter, by which the fracture is repsured.J 
Notwithstanding, however, the unfavourable circumstances in 
which the head of tlie humerus is placed as regards bony union, 
when a Iracture has travereed the anatomical neck of the bone, 
and there is no impaction, there is abundant evidence to prove 
that osseous consolidation may still be accomplished. But it is 
highly probable that in the case in which this fortunate resiilt 
has occurred, altboiigh the fracture has passed through the ana- 
tomical neck of the bone, the vascular commtmication between 
the fragments has not been entirely cut off, and that the margins 
of the fragments have remained here and there connected to each 
other by the attachment of the capsular ligament, the vascular 
supply derived from which, proves adequate to the preservation 

* " Si la tete aeule Mt enli^remEBt detodi^, je ne pciiM pua que la consolidation 
jmlatie avoir lieu par la cal ordinaire." — F'idal, tome second, p. 113. 

t " Lorajue la frafitore du col do rhumSrus est ailufe an-dessooa da rioBertion dea 
muKta flus-tpinflQs, aonB-ipineiiit et potit ronde, sa consolidation n'eprouve iiucune dif- 
f<ciilt§ et la maUde guerit aussi proniptement et idbo bdlemcnt nae a la maladie avait 
son laige i, U parlie moyenne de I'ob. Uais loraiju' elle nC lataSe au-dcasus des tabero- 
eitos, prfds^mont dans la ligna qui sfpare cea foiincnces de la tete de I'oa, pent on 
eap^ier one gu£rison Biissi facile at aoaai pmniple ? La consolidatiot) de cetle fracture 
ne doit-elle pas £prouvet les mimes difficnltes que celle de la Fracture du col du Kmur 
qui a lien pris de sa t^le?'— fioysr, Traite da Ualadif Chirvrgicolei, t iii. 

{ " La t^te, i^pp£e de nirroae, pent agi'r snr rnrticulatian & la manlfre d'nn coi^ 
itranger, Et provoqner dea accidents dont on prevoit U nature." — Vidal, tome second, 
page 114. 
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of the vitality of the head of the hone, although it may not be 
BiiiEcient to enahle it to take a very active part in the proccsa of 
osseous union. 

The reparation of the injury ia accomplished principally hy 
the lower fragment, which throws out bony matter in great pro- 
fusion; and frequently gives rise to irregular stalactiform pro- 
ductions, which, as it were, incase the superior fragment. Sir 
Astley Cooper remarks, " a great quantity of ossific matter ia 
thrown out from the periosteum and fractured neck of the shaft 
of the bone, but very little irora the broken head. A cup of 
bone is formed upon the fractured neck of the shaft, in one of my 
preparations, which supports the head of the bone, so as to pre- 
vent the neck separating from it. A slight union ia produced by 
the cancellated structure, the principal callus being formed upon 
the outer surface, and it incases the bone."* 

In one case of fracture through the anatomical neck of the 
humerus, which I have lately had an opportunity of examining 
after death, I found more than three-fourths of the head of the 
bone enveloped in osseous matter deposited from the inferior 
fragment, t 

Nelaton, in speaking of this injury, observes: " Ici un des 
fragraens est completement isole des parties vivantes, on n'y tient 
plus que par quelques debris membraneux, contenant trop pen de 
vaiaseaux pour permettre a ce fragment de concourir a la forma- 
tion d'un cal regulJer. Quelquefois il no so forme entre Ics deux 
fragmens qu'une union fibrcuse on ligamenteuse ; d'autres fois, la 
tSte dol'liumerus ae trouve emboit^e dans des prolongemens oaseux 
qui viennent du fragment inferieur. Assez aouvent, on I'a vuo 
pour ainsi dire usee, excavee a sa face inferieure, de maniere k 
representer une sorte de calotte qui coiffait ce fragment. Ces 
divers modes de consolidation paraltraient, d'apres le silence que 
les auteurs gardent aur ce point, ne point alterer sensiblement lea 
fonctiona du membre. Dans qnelque cas, heureusement tree rare, 

* Treatise on Dislocatioiu, page 428. 

I " Si la conaoUdatioD n'est paa constant, eUe a'observv quelquefoU, soil, que les deux 

fragiuente y preiment part, suit que le Iragraeat inferisur seul en fasse les feus, en pous- 

sant dea proloDgemena osseox stalactifonnea que relieiment le fcagmeat supiricur." — Bachc 
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on a vu la tete de I'humenis sortir de I'articulation et Stre elimi- | 
nee, apies nne longuc suppuration, comme un veritable coipe i 
etranger."" 

Cloquet, in his article upon Fractures, published in the Diction- 
naire de Medccine, has likewise alluded to this Bubject; he re- 
marks: " On a revoque en doute la consolidation de la fracture 
du col anatomique de Vhumems, de celle qui existc dans la rai- 
rnire etroite qui aepare la tete de I'os de ses deux tuberosites. 11 
est possible que cette consolidation n'ait pas lieu dans certains 
oas, comme on le voit ausai pour les fractures du col du femur ; 
cependant die peut ae faire ; j'ai fait connaitre, 11 y a quelques 
annees, I'obBervation d'une semblable fracture parfaitement con- 
Bolidee. Reichel avait dej^ public tm fait analogue. Quelquc- 
fois la consolidation parait Stre effectuee principalcmcnt par le 
fragment interieur, sui lequel se developpent des prolongcmena 
osseux stalactiformes qui entourent et rcticnncnt le fragment 
superieur. On a egalement des observations dans lesquelles la 
conaolidation n'avait point eu lieu ; la t?te de I'os avait ete creuaee 
par le fragment inferieur, de maniere a representer une aorte de 
calotte articulaire, et etait devenue le siege d'une fausae articula- 
tion." 

The impacted fracture of the neck of the humerus always 
unites with a certain amount of deformity, which, indeed, from 
the very nature of the lesion, it is impossible to obviate, and as 
regards the intmcapsular variety, it would be imprudent to re- 
store to the joint its natural form, even were it in our power to 
accomplish it, for we would thus materially diminish the chance 
of the occurrence of osseous consolidation. It is, therefore, suffi- 
cient in the treatment of such cases, to bandage the arm to the 
side, and to support the fore-arm in a sling ; but the prudent sur- 
geon wiU never omit to announce to the patient that a cert^ 
degree of impairment of the motions ol' the joint will be a per- 
manent result of the injury. 

The following case afforded me the first opportunity of ascer- 
taining, by post mortein examination, the exact nature of the in- 
jury under consideration. A female, set, 47, was admitted into 



(^ Palliologie Chirurgicale, t. 
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the Richmond Hospital under the care of the late Doctor 
M'Dowell, for an injury of the humerus, the result of a fall upon 
the shoulder. It is greatly to he regretted that the appearances 




which the limb presented at the time of the oceurrence of the ac- 
cident have not been recorded; the ease has been merely entered 
in the hospital case-book as " Fracture of the Huraervis." 

Five years afterwards the woman was again admitted, under 
the care of Mr. Adams, with an extracapsular impacted fracture 
of the neck of the femur, one month after the occurrence of which 
she died, in consequence of an attack of diarrhcea. 

The shoulder was of course carefully examined: the arm was 
slightly shortened, the contour of the shoulder was not as fiill or 
round as that of its fellow, and the acromion process was more 
prominent than natural. Upon opening tlie capsular ligament, 
the head of the humerus was found to have been driven into the 
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cancellated tissue of the shaft, between the tuberosities, so deeply 1 
aa to be below the level of the summit of the greater tubercle; 
this proceas had been split off and displaced outwards; it formed i 




an obtuse angle with the outer surface of the shaft of the bone. 
The distance to which the superior fragment has penetrated into 
the shaft is well seen in the preceding engraving of a section of 
the bone ; it is distinctly marked by the line of cartilage which 
invests the head of the humerus ; osseous union had taken place 
along the line of each fracture. 

In the year 1843, I laid before the Pathological Society of 
Dublin a very remarkable specimen of impacted fracture of the 
neck of the humerus, accompanied by fracture of both tubercles. 
It was removed from the body of a womoji, aged 40, who, many 
years previous to her death, had fallen down a flight of stairs, 
and struck her shoulder with great violence against the edge of 
one of the steps, but it could not be ascertained whether she 
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had applied for surgical assistance or not, at the time of the 
occurrence of the accident. For the opportunity of examin- 
ing the specimen I am indebted to Doctor Kirkpatrick, surgeon 
to the North Union Workhouse in this city. 

The external characters of the injury resembled those of 
luxation into the axilla, the acromion process being unnaturally 
prominent, and the region of the deltoid muscle flattened ; but 
the arm was shortened, the glenoid cavity could not be felt, and 
the shaft of the humerus was drawn upwards and inwards, so aa 
to be almost in contact with the coracoid process ; the motions of 
the joint were extremely limited, and the scapular muscles atro- 
phied. 

When the soft parts were removed, and the capsular ligament 
opened, the head of the bone was found to have been separated 
from the shaft by a fracture, which traversed the anatomical neck 
of the humerus. It was reversed in the articulation, so that the 
fractured surface was directed upwards towards the glenoid ca- 
vity, and the cartilaginous articulating surface thrown downwards 
towards the shaft, and having assumed this position, it was driven 
to a considerable distance into the cancellated structure between 
the tubercles. 

From this violent impaction of the head of the bone into 




the lower fragment, a "iecond fracture resulted, which split off tl 
lesser tubercle, along with about two-thirds of the greater, and 
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small portion oftiic shaft of tlie humerus, corresponding to the 
upper part of the bicipital groove. The broken surface of the | 
upper fragment (which had become the superior surface) waa in 




contact with the glenoid cavity, and presented an oval form (the J 
long axis of which was directed transversely) and a very deep J 
concavity, the outer half of which corresponded to the glenoid ] 
cavity, while the inner was applied against a new articulating sur- 
face, of a convex form, developed upon the axillary surface of I 
the scapula, immediately internal and posterior to the glenoid I 
cavity, and below the root of the coracoid process. 

It thus appears that the head of the humerus had been dis- 
placed inwards, though it was still contained within the natural I 
capsule of the joint. The shaft was drawn upwards close to the 
coracoid process, and from this twofold displacement resulted ] 
the flattening of the shoulder, the prominence of the acromion. | 
process, and the shortening oi' the arm. 

The entire of the cartilaginous surface of the head of the bone j 
was not buried in the cancellated tissue of the shaft; the inner I 
part of it was free, and was directed downwards, forwards, and | 
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inwards. The outer half was impacted to a depth of nearly an 
inch, and here was manifested, in a striking manner, the unwil- 
lingness of cartilage to unite with bone. The cartilage remained 
perfect, but was not united to the cancellated tissue of |tlie tuber- 
cles and shaft, between which and the convex outline of the head 
of the bone, a distinct interval existed. The remaining portion of 
the upper fragment, beyond the limits of the cartilage, was 
intimately and firmly united with the reticular structure of 
the tubercles, the greater of which processes contributed to the 
formation of the concave surface, which I have described as 
being in contact with the glenoid cavity of the scapula ; the 
union of the broken portion of the tubercles themselves was com- 
plete. 

The most remarkable feature disclosed by the examination 
of this specimen is, without doubt, the revolution upon its 
axis, which tlie head of the bone had undergone imder the 
influence of external violence, for the situation of the frac- 
ture precluded the possibility of the superior fragment being in. 
fluenced by muscular action. It is obvious that such an event 
could not happen in cases of fracture of the neck of the femur, 
however close to the head of the bone, the latter being maintained 
in its place by the Ugamentum teres, and being protected by the 
depth of the acetabulum ; but when a fracture has traversed the 
anatomical neck of the humerus within the capsule, the head of 
the bone is not restrained by any such ligamentary apparatus ; it 
becomes, as it were, a foreign body in the articulation, free within 
a large and loose capsule, and ready to obey any impulse that 
may be communicated to it from without. 

Nelaton has alluded to similar cases : he observes, " J'ai vu, 
aur une piece que posaedait M. le doctcur Dubled, la calotte qui 
forme la tete de I'humenis presque cornpletement retournee, de 
sorte que la surface de la solution de continuite qu'elle presentait, 
regardait en haut et en dedans, tandis que sa partie articulaire 
^tait en contact avec le fragment inferieure. La consolidation 
s'etait ftute malgre ce deplacement : le fragment superieur etait en- 
veloppe sur les bords par des prolongemens osseux, qui naissaient 
du fragment inferieur. M. Malgaigne a montre demiereraent a 
I'Academie de Medecine une piece anatomique, ou Ton voyait le 
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fi'agment superieure deplace, de telle Borte que la surface do la 
fracture regardait directement en-deliors."" 

In the Museum of the Royal College of SurgcouB, there is a 
Hpecimon of an injury of the shoulder, which is, in my opinion, 
very similar to that just described. It was taken from the body of 
an old man who died in Cork-street Fever Hospital, and who 
stated that a groat many years ago he had fallen upon his left 
shoiilder; that the injury sustained was supposed to have bean a 
dislocation, to reduce which repeated, but ineffectual, efforts were 
made at the time of the occurrence of the accident. He had sub- 
sequently been in several hospitals, but never regained the use of 
the joint. 

When the limb was examined, shortly before his death, the 
deformity was found to resemble that which accompanies the dis- 
location of the head of the humerus forwards; the acromion pro- 
cess projected considerably, the shoulder was flattened, and what 
seemed to be the head of the bone, could be felt lying partly be- 
neath the clavicle and partly below the coracoid process ; the scapu- 
lar muscles were wasted. 

The following is an accurate description of the preparation, 
which was presented to the Museum of the College, by Surgeon 
Trant; it is marked in the Catalogue, E. b. 913. 

The head of the humerus has nearly altogether abandoned 
the glenoid cavity, and lies partly beneath, but principally in- 
ternal to the coracoid process ; it forms an obtuse angle with the 
shaft, and is placed rather below the level of the summit of the 
greater tubercle ; it is rotated on its axis in such a manner, as to be 
directed forwards, and to such an amount, that scarcely any of its 
cartilaginous surface is to be seeu posteriorly. An irr^uJar depo- 
sition of new bone, which has passed upwards, so as to be applied 
against the inner side of the coracoid process, covers the anterior, 
and nearly the entii-e of its superior surface. 

This remarkable displacement of the head of the humerus ap- 
pears to have been the result of a fracture traversing its anatomical 
neck, and having been thus detacbed, the head of the bone seeraa 
to have been driven forcibly against the broken surface of the 

■ Eletiieua lie Patliologia Chirurgicale, ioiue |iramier, p. 730. 
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lower fragment, and against the tutercles, for there is unequivo" 
cftl evidence of a second fracture implicating these processes. This 
second lesion passed obliquelj downwards and inwards, from the 
snmmit of the greater tubercle, tlirough the upper part of the bici- 
pital groove, and continuing its course below the lesser tubercle, 
terminated at the inner surface of the shaft, about two inches 
below the head of the bone. 

The shaft of the humerus (with which the greater tubercle 
was continuous) was drawn upwards considerably, and the glenoid 
cavity was occupied by this tubercle, and by the outer and pos- 
terior part of the broken neck of the bone. Those portions of 
the scapula and of the humerus which were in contact, were ex- 
ceedingly rough, and destitute of cartilage, with the exception of 
the upper part of the glenoid cavity, which was in contact with 
the remains of the defoi-med greater tubercle. The superior frag- 
ment (which included tlie lesser tubercle) was displaced inwards, 
most probably by the action of the subscapularis muscle. 

The tendon of the biceps ceased where the fracture traversed 
the bicipital groove; the capsular ligament had not been torn, 
but it was thickened, and had contracted abnormal adhesions to 
the bone. 

A vertical section has been made through the humerus, from 
without inwards, which shews remarkably well the new osseous 
deposit upon the articulating surface of the head of the bone, but, 
as in the case last described, it has only here and there united 
with the cartilage. The compact structure of the inner wall of 
the shaft, in the situation where I have described the second frac- 
ture as terminating, is more than twice as thick as the corres- 
ponding part of the outer wall, in consequence of the deposition 
of osseous matter upon its surface. TJiis thickened portion is 
bifurcated superiorly, exactly in the manner repi'esented at page 
193, one branch of the bifurcation being the continuation in its 
normal direction of the original compact tissue of the lower frag- 
ment, while the other belongs to the now ossific deposit upon the 
surface of the bone. 

Any person who refers to the printed catalogue of the Patho- 
logical Museum of the College, will find that this speciiflen has 
not been there described as one of fracture, but has been supposed 
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to be an example either of an unreduced partial htxation, or of 
chronic diBease of the joint, because the section discovers no tracea 
of an old fracture, either about the head, necfe, or shaft. 

It is no doubt true, that, with the exceptions above mentioned, 
the interior of the bone fiimishea but little evidence of a fracture 
having existed; but this will not seem surprising, when we recol- 
lect the length of time which elapsed between the receipt of the 
injury and the death of the individual, for the whole line of callus, 
or compact tissue, which, for a variable period after the union 
of a fracture, marts the seat of the welding together of the frag- 
ments, disappears in the progress of time, and the continuity of 
the cells of the reticular structure is restored, instances of which 
have already been mentioned in the former chapters. 

After repeated examinations of the specimen, I feel satisfied 
that, upon any other supposition than that of fracture having oc- 
curi'ed, no rational explanation of the phenomena can be given ; 
and I am the more confirmed in this opinion from observing the 
resemblance which the preparation bears to that which has been 
described at page 194, — a resemblance so striking in all'its leading 
and essential characters, that I Jiave thought it unnecessary to 
annex any illustration of the bones in the case in question. 

SEPARATION OF THE SUPEHIOR EPIPHYSIS FROM THE SHAFT OF THE 
HITMERUB. 

Fracture of the humerus through the line of its superior epi- 
physis, is an accident which not unfrequently occurs in early hfe. 
It is attended by a considerable degree of deformity, but of so 
striking a nature, that there is no great difficulty in recognising 
the true nature of the injury. 

The axis of the arm is directed from above, within, and before, 
downwards, outwards, and backwards ; the elbow, however, pro- 
jects but little from the side, and can be brought into contact 
with it with facihty ;■ the head of the bone can be distinctly felt 
in the glenoid cavity ; a slight depression is seen beneath it, and 
3 motionless, when the shaft of the humerus is rotated. 



' Sir Astluj Cwi[ier BWlt» llmt lliu tlliow ij with diffituUv 
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The most remarkable feature, however, of this injury, is a 
striking and abrupt projection, situated beneath the coracoid pro- 
cess, and caused by the upper extremity of the lower fragment 
or shaft of the bone, drawn inwards by the muscles which con- 
stitute the folds of the axilla: there is but little displacement as 
regards the length of the bone, for the extremity of the inferior 
fragment is seldom drawn so far inwards as to enable it to clear 



1 




completely the surface of the superior Were this to occur, the 
humerus woidd, of course be drawn upwards by the muscles 
passing from the shoulder to the arm m a direction parallel, or 
nearly so, to the axis of the humeiu? and a corresponding dimi- 
nution in the length of the hmb would result 

This remarkable and abrupt projection does not present the 
sharp, irregular margin of an ordinary fracture ; on the contrary, 
it feels rounded, and its superior surface is smooth and slightly 
convex. The latter can be felt as plainly as the cup-hke cavity 
the head of the radius, in cases of luxation of that bone back- 
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wards at the elbow-joint. By pressing the upper end of the lower 

fragment outwards, and directing the elbow inwards, during ex- 
tension and counter-extension, crepitus can be perceived, and the 
deformity removed without much difficulty; but the moment the 
parts are abandoned to the uncontrolled action of the muscles, the 
deformity recurs. 

During the early part of last year, a boy, eight years of age, ' 
was admitted into the Richmond Hospital, under the care of 
Doctor MacDonnell. About a week previous to liis admission 
he had fallen upon the shoulder, and at once lost the power of 
using his arm. 

It was at first sight evident that there did not exist any lux- 
ation of the head of the humerus, smd it was equally obvious that 
the case was not an example of any of the ordinary fractures, to 
which the neck of the bone is liable. There was no diminution i 
of the natural rotundity ol'the shoulder, nor any unusual promi- | 
nence of the acromion process ; the head of the bone could be 
distinctly felt in the glenoid cavity, and it remained motionless | 
when the arm was rotated; there was very little separation of the i 
elbow from the side, but it was directed slightly backwards. 

About three-quarters of an Inch below the coracoid process, | 
there existed a remarkable and abrupt projection, manifestly 
formed by the upper extremity of the shaft of the humerus, 
every motion imparted to which it followed. Its superior surface, 
which could be distinctiy felt, was slightly convex, and its mar- 
gin had nothing of the sharpness which the edge of a recently 
broken bone presents in ordinary fractures. 

When this projecting portion of the bone was pushed outr 
wards, so as to bring it into contact with the under surface of the 
head of the humerus (previously fixed as far as it was possible to 
do so), a crepitus was produced by rotating the shaft of the bone. 
It did not, however, resemble the ordinary crepitus of fracture, 
but it would be extremely difficult, by any description, to convey 
a clear idea of what the diffei-ence consisted in. 

From a careful consideration of the symptoms and appear- 
ances above mentioned (taking into account also the age of the 
patient), the diagnosis was formed, that the injury consisted in a 
separation of the superior epiphysis oi' the humerus from the shaft 
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of the bone. Various mechanical contrivances were employed > 
this case, but all proved ineffectual in raaintaining the fragments 
in their proper relative position. 

It ia not to be imagined that any moderately well-informed 
surgeon will be likely to confound this injury with any other 
incidental to the upper extremity of the humerus ; but I am sure 
that, however experienced the practitioner may be, he will find 
the treatment of the case embarrassing, and that it will reqiure 
the exercise of all hia ingenuity and skill to prevent a certain 
amount of displacement from being permanent, and to counteract 
the influence of the muscles, which unceasingly act upon the 
lower fragment. The consolation, however, remains, that, not- 
withstanding the deformity, the patient will ultimately regain 
the almost unimp^red use of the limh. 

It has been a matter of surprise to some practical writers upon 
surgery, that, in cases of separation of the superior epiphysis of 
the humerus, osseous union should occur, the head of the bone 
being, according to their statement, detaehed from all connexion 
with living structures, and being placed in a position wiiich pre- 
cludes the possibility of its receiving any vascular supply. 

It is to be regretted that so distinguished an author as Vidal 
(De Cassis) should have committed so flagrant an anatomical 
error, as that involved in the following passage. " II est meme 
difficile de conccvoir la vie de la tete de ['humerus completement 
sepai'ee. Cependant avaut tout, it faut se soumettre aux faits. 
M. Gueretin, dans la Presse Medicale, fait mention de huit cas de 
decollement de deux epiphyses, et il y a cinque reunions ; ces 
reunions seraient plusfacUes d concevoir si la tete detacliee faieait 
encore corps avec les tuberodtes."* In another passage the same 
error is to be traced : " Si la tSte de I'humerus est deta:chee par 
une fracture ou un decollement d'epiphyse, le fragment inferieur 
peut Stre entrdim un peu en haul et en dehon par les masries d-dtoide, 
sue et goug-epineitx.^'f 

Had M, Vidal examined in the yoimg subject the situation of 
the line of the epiphysis, he could not have formed tliese erro- 
neous opinions: he would have learned the simple anatomical 
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lact, that, in the injury imder consideration, the tubercles of the 
huraenia formed a portion of the superior fragment. 

The annexed engravings accurately represent a posterior and 
an anterior view of tlie epiphysis, and the situation of its junction 
with the shaft of the humcnis. It is, hence, apparent that the 
epiphysis oompnses not only the head of the bone, but likewise 
the entire of both tubercles, with that portion of the bicipital 
groove which is situated between these processes. Internally, it 
corresponds exactly to the termination of the cartilaginous surface 
of the head of the humerus ; but, in front, externally, and behind, 




its line of junction with the shaft passes hclowthe tuberosities. The 
supra-spinatus and infra-spinatus muscles, therefore, are not at- 
tached to the lower fragment, as implied in the second passage 
which I have quoted from the work of Vidal, nor is there any 
difficulty in comprehending the occurrence of osseous union, for 
the head of the bone forms one body with the tuberosities, is still 
connected to living tissues, and is amply supplied with blood. 

The following engraving represents an example of frac- 
ture through the line of the epiphysis, united by bone, and ex- 
hibits very well the displacement which the up]ier end of the 



lower i'ragment usually sufiers, under the influence of the action 
of the muscles which constitute tlie folds ol' the axilla. It has 
been drawn inwards, but not so far as to enable it to clear the 
under atirface of the superior 
fragment. So great a degree 
of displacement as this would 
imply, must, indeed, necessarily 
be of very rare occurrence, and 
could scarcely happen without 
rendering the fracture com- 
pound. 

Sir Astley Cooper has de- 
scribed tliis injury under the 
title of " Fracture through the 
Tubercles, or at the Anatomi- 
cal Neck of the Humerus." This, 
however, aa I have already men- 
tioned, is not a correct designa- 
tion of the accident, nor would 
his description at all apply to 
fractures in tlie latter situation. 
From the following account oi' 

the symptoms, it is obvious ' 

that he alludes to an injury, 

which, in the young, consiata in a sepai-ation of the epiphyaia, 
and in the old, in a fracture, situated where this process joined 
tie shaft of t!ie humerus in early life, 

" This is a very frequent occurrence in young people ; it some- 
times, though more rarely, happens in the old ; in middle age it 
seldom occurs. 

" In children it is the result of fi,lls upon the shoulder, or It 
happens from a sudden or unexpected push of the arm, which it 
is unprepared to resist, 

" I have seen it complicated with fracture of the clavicle, but 
this makes no difference in the treatment. The signs of this 
accident are as follow : 

" The head of the bone remains in the glenoid cavity of the 
scapula, so that the shoulder is not sunken, as in dislocation. 
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" When the slioulder is exatnmed, a projection of bone is 
perceived upon the point of the coracoid process, and when the 
elbow is raised and brought forwards, this projection is rendered 
particularly conspicuous. 

" By drawing down the arm the projection is removed, but it 
immediately reappears upon giving up the extension, and the na- 
tural contour of the shoulder is lost. 

" The motion of the shoulder is painful, and the patient can- 
not raise the arm but with his other hand ; the elbow is with dif- 
ficulty removed from the side, and the arm is obliged to be sup- 
ported. 

" The diagnosis ofthis injury is not difficult, yet I have known 
the accident mistaien for dislocation. The point of the broken 
bone is felt at the coracoid process, and this is supposed to be the 
head of the os humeri ; but with care the head of the bone can 
be felt still filling the glenoid cavity. When the elbow is rolled, 
the head of the bone does not obey its motion. 

" Upon dissection of these cases in the young, the head of the 
OS humeri is found broken off at the tubercles, but it remains in 
the glenoid cavity. 

" A child was brought to Guy's Hospital some years ago with 
this accident, and I made the following notes of the case: 

" Its age was ten yeai-s; the symptoms of the injury wore, 
inability of moving the elbow from the side, or of supporting the 
arm, unless by the aid of the other hand, without great pain ; the 
tension which succeeded filled up the hollow which was at first 
produced by the fall ol' the deltoid muscle. When the head of 
the bone was fixed, the fractured extremity of the body of the 
hiunerus could be tilted under the deltoid muscle so as to be 
felt, and even shown, by raising the arm at the elbow. Crepitus 
could be perceived, not by rotating the arm, but by raising 
the bone and pushing it outwards. The cause of the fracture 
was a fall upon the shoulder into a sawpit of the depth of eight 
feet."* 

With regard to the treatment of this injury, Sir Astley Cooper 
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recommends applying a spKnt on the fore and back part ol' the 
arm, placing a pad in the axilla, and using a clavicular bandage ; 
supporting the hand, but not the elbow, in a sling, as, if the elbow 
be raised, the broken end of the hone projects forwards. 

In one case Mr. Tyrrell found the proper relative position of 
the fragments best maintained by raising and supporting the arm 
at a right angle with the side, by a rectangular splint, a part of 
which rested against the side, whilst tlie arm reposed upon the 
other part. 

The following conclusions may, I think, be le^timately 
drawn from what has been stated in the preceding pages : 

1. The most valuable diagnostic signs of fracture detaching 
the greater tubercle of the humerus, are an increase in the breadth 
of the shoulder, and a vertical sulcus, corresponding to the upper 
part of the bicipital groove. 

2. When there is much displacement of the tubercle, in con- 
sequence of the rupture of the fibrous and tendinous structures 
which invest it, ligamentous union is more likely to be the result 
than osseous. 

3. Independent of fracture through the greater or lesser tu- 
berosity, the upper extremity of the humerus is hable to be broken 
in three situations, viz. through the surgical neck, through the 
hne of the epiphysis, and through the anatomical neck, or narrow 
line, which sepai'ates the head of the bone from the tubercles. 

4. There are two varieties of the impacted fracture of the 
upper end of the humerus, one situated external to, and the other 
within, the capsular ligament: the former may pass either through 
the tubercles or through the line which, in the young subject, 
marks the junction of the epiphysis with the shaft ; the latter tra- 
verses the anatomical neck oi' the bone. 

5. In the former, it is generally the inferior fragment which 
penetrates the superior, while, in the latter, the head of the bone 
is driven into the lower fragment. 

6. In the former, crepitus is not eheited without the applica- 
tion of considerable force; in the latter, it can be produced with 
comparative facility. 

7. The intracapsular impacted fracture is generally accompa- 



viciNirs OP THa 



207 



iiied by a fracture of one or other, or of both tubercles, and is so 
far analogoua to the extracapsular impacted fracture of the neck 
of the femur, with fracture of one or other, or of both tro- , 
chanters. I 

8. Each variety is capable of uniting by bone. 

9. In the intracapsular Tarietj, the circumstance of the frac- 
ture being accompanied by impaction, materially increases the 
probability of the occurrence of osseous consolidation. 

10. When osseous union occurs in this variety of fracture, 
the process of reparation is accompHshed by the lower fragment 
principally. 

11. In the intracapsular fracture, without impaction, the head 
of the humerus may perish from want of nutrition. 

12. In such cases, disorganization of the joint may ensue, aa 
the result of the processes, by which the elimination of the dead 
bone is accomplished, 

13. In the intracapsular fracture, the head of the bone may 
become reversed in the articulation, and its cartilaginous surface 
be brought into contact with the broken surface of the lower 
fragment. 

14. When this happens, the cartilage unites very imperfectly ' 
with the cancellated tissue of the inferior fragment. 

15. In the intracapsular impacted fracture, the deformity is 
greater than in the extracapsular. 

16. The diagnosis of the extracapsular impacted fracture is 
most difficidt: the evidence of its existence is chiefly of a nega- 
tive character. 

17. The most important diagnostic signs of the intracapsular 
impacted fractiirc are, shortening of the limb, approximation of 
tlie upper end of the shaft or tubercles to the acromion process, 
flattening of the shoulder, crepitus, and an impossibility of feeling 
the entire of the globular head of the bone. 

18. Each variety of the impacted fracture unites with defor- 
mity. 

19. In the intracapsular impacted fractiu^, the removal of the 
deformity would diminish the probability of the occurrence of 
osseous consolidation, 

20. The chief diagnostic signs of the separation of the supe- 
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rior epiphysis of the humerus are, an abrupt projection beneath 
the coracoid process, caused by the upper end of the lower frag- 
ment, and the immediate recurrence of the deformity when the 
means employed for its reduction cease to be in operation. 

21. There is no fracture incidental to the upper end of the 
humerus, in which it is more difficult to maintain the fragments 
in their proper relative position. 

22. The supposition that, in this injury, the tubercles form a 
portion of the lower fragment, involves an anatomical error, the 
line of junction of the epiphysis with the shaft being below these 
processes. 





CHAPTER V. 

FBACTHKES OF THK ACROMIAL EXTREMITY OF THE CLAVICLE. 

That a comparatively slight degree of deformity results from 
fractures of that portion of the clavicle which intervenes between 
the coracoid process and the acromion, is fomiliarly known to 
every surgeon. Many writers have stated, that in these cases 
there is no displacement of eitlier fragment of the bone, the ex- 
ternal being maintained in its natural position by its articulation 
with tlie acromion, and the internal by its connexion to the cora- 
coid process, by means of the coraco-clavicular, or conoid and 
trapezoid ligamcnla, while the trapezius muscle above, and the 
deltoid below, oppose displacement, by neutralizing the action of 
each other.* 

Upon the other hand, there are some who, while they admit 
the occurrence of displacement, as regards the thickness of the 
bone, have maintained that there is none in the direction of its 
length. Vidal (De Cassis) remarks, " s'il opere un legcr deplace- 
ment, il n'a lieu que suivant une partie do I'epaiasetir de I'os, 
jamais suivant sa longucnr."-)' Boyer has expressed a sinaiiar opi- 
nion.t 
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Tbe results of my own experience do not entirely accord 
with the observations of the authors to whoin I have referred, 
and who, in the formation of their opinions upon this subject, 
appear to have been too much influenced by reasoning upon the 
anatomy of the parts concerned, and not to have devoted suffi- 
cient attention to the phenomena disclosed by the post mortem 
examination of the injury under consideration. 

In the museum of the Richmond Hospital School of Medi- 
cine, there are contained eight examples of fracture of the outer 
extremity of the clavicle. In five oi' these the hone had been 
broken between the trapezoid ligament and the acromion process, 
while, in the remaining three, tlio fracture was situated between 
the conoid and trapezoid hgaments. 

I shall firat describe these preparations as concisely as poBsi- 
I ble, and then offer such observations as the series appear to me 

L to suggest. 

■ No. I. — Transverse fracture of the lefl clavicle, situated three- 

I quarters ol' an inch from the acromion. The fragments have united 

W nearly at a right angle with each other, the external being placed 

r in front and slightly below the level of the internal, its broken 



surface being directed ohhqueiy tipwards and backwards. A 
great quantity of osseous matter has been deposited upon the 
under surface of each fragment. The bone was shortened half an 
inch. 

No. II. — Transverse fracture of the left clavicle, close to the 

cette portion ie I'os, igoi est fort mince ; et les tlcnx frsginciis itant aseojettis, I'lui sur 
I'apopliyse afromion, rantre snr Ie coriicotile, il ne pent pas y avoir de diplacement selon 
In longueiir de la cUvicule." — Tome iii. p. 1 7G. 



i 



EXTREMITY OF IHB CLAVICLE. 211 

inner part of the trapezoid ligament. There is very little dis- 
placement in this instance, Eis regards the thickness of the bone, 
the IragmentH being nearly upon the same level superiorly; but 
with respect to its length and direction, the deformity of the cla- 
vicle is Tery great. 

The fragmenta form a right angle with each other, the broken 
surface of the external being united to the anterior surface of the 
internal. There is no portion of the fractured surface of either 
fragment, in contact with the fractured surface of the other. 




The acromial extremity of the external fragment was thrown 
forwards to such an extent, that the posterior portion alone of 
its articulating surface, was in contact with that of the acro- 
mion. There was no deposition of bone upon either fragment 
superiorly, but large and irregular osseous growths covered 
their inferior surfaces, in the vicinity of the fracture. 

No. Ill, — Fracture of the right clavicle, distant three-quarters 
of an inch from the acromio-clavicular articulation. The frag- 
ments form nearly a right angle with each other, the articulating 
surface of the external being directed downwards and outwards, 
and its broken extremity drawn upwai'ds and inwards. The 
entire of this portion of the bone was, moreover, displaced, in- 
wards and forwards, in such a manner that its broken surface 
was in contact with the anterior surface of the inner fragment. 
There was no displacement, according to the thickness of the bone, 
the two fragments being upon the same plane superiorly. Osseous 
matter was deposited at tlie seat of the fiucture inferiorly. 

No. IV. — Transverse fracture oi' the left clavicle, distant one 

inch and a quarter from the acromion process, and traversing the 

bone between the conoid and trapezoid ligaments. There ia 

p2 



212 FRACTURES OF TBR AOROHTAL 

scarcely any deformity of the bone in this Hpecimen, the only dia- 
placement being a slight deviation from its natural direction at 
the seat of the fracture, in consequence of which this pordon of 
the clavicle 13 more convex superiorly than natural. 

A section of the bone, however, showed that this increased 
convexity was not entirely owing to displacement of the fragments, 
but was in part to be ascribed to the deposition of osseous matter 
at the seat of tlie fracture. 

From the tuberosity, whicli gives attachment to the conoid 
ligament, an osseous growth pasaed downwards towards the cora- 
coid process ; it appeared to be deposited in the substance of the 
ligament; its anterior inferior part was deeply concave, and rested 
upon the root of the coracoid process; it was of smaller size, but 
in every other respect similar to that mentioned in the description 
of the eighth specimen. The articulating 3urfn<:e of the external 
fragment was directed forwards more than natural, and had be- 
come exceedingly irregular; osseous matter had been copiously 
deposited upon the inferior surfaces of the fragments. 

No. V- — Fracture of the right clavicle, between the conoid 
and trapezoid ligaments, united without deformity. The situa- 
tion of the conoid ligament was occupied by a bony process, 
similar to that described as existing in the preceding specimen, 
its lower extremity, which rested upon the coracoid process, 
being deeply notched, 

No. VI. — Fracture of the left clavicle, ■ 
mion process, and immediately internal t 
the trapezoid ligament. The external fr 
below the level of the internal. This i 

exhibited in this specimen. A large quantity of osseous matter 
has been deposited upon the under surfaces of the fragments. 

No. VII. — Fracture of the left clavicle, within three-quarters 
of an inch of the acromion, united with considerable deformity. 
The broken extremity of each fragment has been drawn upwards 
and backwards. The entire of the external half of the bone, 
with the exception of its superior surface, was covered by enor- 
mous osseous depositions, which increased to two inches, the 
breadth of the antero-posterior diameter of its outer extremity. 

The clavicle, although not in contact with, was anchylosed to 



e inch from the acro- 
D the outer extremity of 
agment has sunk a little 
3 the only displacement 
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the posterior part of the coracoid process, by the intervention of 
an immense osseous buttress, which was united to the root of that 
process, close to the notch of the scapula. It gradually increased 
in breadth and thickness as it ascended, externally extending 
nearly to the acromion process, and reaching internally beyond the 
centre of the clavicle. There did not exist any trace of tie conoid 




or trapezoid ligaments ; their place was occupied by bone. The 
inner fragment was placed above the level of the outer, to which 
it was united nearly at a right angle. It appeared to have been 
pushed upwards by the immense mass of bone which intervened 
between it and the coracoid process; the distance between the 
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summit of the notch of the scapula and the under surface of the 
olaTicle, amounting nearly to an inch and a half 

Posteriorly, this remarkable osseous growth presented a smooth, 
convex surface, but in front it was irregular and bifurcated, the 
anterior part of the coracoid process corresponding to the interval 
between its branches. 




The new bony matter was joined, not to the inferior, but to 
the anterior and posterior surfacea of the clavicle ; it thus formed 
three aides of an osseous c^nal, the fourth being constituted by 
the under surface of the clavicle. 

This canal was nearly three inches in length, and lodged the 
subclavian muscle. The preparation was taken from the body of 
a lunatic, who had been for naany years subject to violent epileptic 



convulsions; the fracture was the result of a fall received during 
one of these attacks. The bone was exactly three-quarters of an 
inch shorter tlian that of the opposite side. 

From the examination of these preparations, we learn that 
the outer extremity ol' the clavicle may be broken, either between 
the coraco-clavicular ligaments, or between the trapezoid liga- 
ment and the acromion ; and that fracture in the former situation 
is of comparatively rare occurrence, and attended with scarcely 
any displacement of either fragment of the bone ; but that in the 
latter, contrary to what is usually stated, there is generally a con- 
siderable amount of displacement. 

When the bone is broken between the coraco-clavicular liga- 
ments, it is manifest, that if these structures have not been in- 
jured, there can be but little displacement of the fragments, ac- 
cording to the thickness of the bone, although there may be a 
sHght derangement as regards its direction. 

The trapezius muscle will tend to draw the extremity of each 
fragment upwards, as far as the conoid and trapezoid bgamenta 
will permit, and thus to increase the natural curve of the clavicle 
at the seat of the fracture. The convex form of this portion of 
the bone, superiorly, assists the trapezius in coimteracting the 
" tendency of the deltoid muscle to depress the fragments. 

The weight of the arm may cause a slight sinking of the outer 
fragment below the level of the inner ; but as this displacement, 
for obvious reasons, can seldom be carried so far, as to enable the 
broken surface of one fragment to clear that of the other, the over- 
lapping of the two portions of the bone must necessarily be an 
exceedingly rare occurrence. 

Although, therefore, it may not be pathologically accurate, 
yet, as far as relates to practice, the assertion may be safely made, 
that when the clavicle is broken between the conoid and trapezoid 
ligaments, there is scarcely any displacement of either fragment, — 
none, certainly, that can cause any embarrassment, or difficulty in 
the treatment of the injury. 

But the case is very different when the bone is broken exter- 
nal to the trapezoid ligament. Here the coraco-clavicular liga- 
ments can have no direct influence upon the outer fragment, 
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which is displaced, partly by muecular action, and partly in con- 
Bequence of an alteration in the position of the shoulder. 

The scapula, it is true, being still supported by the ligaments 
attached to the coracoid process, cannot be influenced, to any great 
extent, by the weight of the arm, and can, therefore, but seldom 
suffer such a displacement as woidd permit of any considerable over- 
lapping of the fragments. But frMn the examination of the speci- 
mens, described in the preceding pages, it would appear, that the 
shoulder is generally drawn somewhat forwards and inwards, 
while, at the same time, the outer fragment of the clavicle is 
acted upon by the trapezius muscle, the influence of which is no 
longer opposed by the trapezoid ligament, as in the case of frac- 
ture between this ligament and the conoid. The scapiilar frag- 
ment being thus placed between two forces, acting in opposite 
directions, is displaced obbquely, its inner extremity passing up- 
wards and outwards, and its articulating surface being directed 
proportion ably downwards and inwards. 

When this displacement is carried to the utmost, the two frag- 
ments, as in several of the specimens which have been described, 
form a right angle with each other, the outer being placed in 
front of the inner, and e. small portion only of the articulating 
surface of the former remaining in contact with that of the 
acromion. 

The alteration in the position and aspect of the shoulder is 
not, however, to be altogether ascribed to the causes above as- 
signed, but must in part be attributed to a revolution of the sca- 
pula upon its axis. 

When the clavicle is broken near its centre, the shoulder, 
having lost the support derived from the coraco- clavicular liga- 
ments, is depressed by the weight of the arm to such an extent, 
that overlapping of the fragments is permitted to occur. But in 
the cases under consideration at present, these ligaments prevent 
the direct depression of the scapula; this bone, however, turns 
upon its axis, the weight of the arm tending to remove the supe- 
rior angle from the spine, while the inferior angle is approxi- 
mated to it, by the action of the rhomboid muscles, and thus the 
glenoid cavity and the acromion process are depressed. 
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The effect, upon the broken clavicle, of this mode of deprea- 
aion of the shoulder, or in other -words, of this revolution of the 
scapula upon its axis, is to draw the outer fragment forwards. 

It is probable, that in every fracture of the clavicle, the sca- 
pula turns upon its axis in the manner described; it, however, 
appears to me to occur especially, in those cases in which the 
weight of the arm is prevented from acting upon the shoulder, in 
a direction perpendicular to tlie axis of the clavicle. 

When the clavicle is broken between the conoid and trapezoid 
ligaments, there is, in general, so little external deformity, that it 
is sometimes difficult to detect the true nature of the injury. 

The motions of the arm and shoulder are, it is true, produc- 
tive of pain, but can, nevertheless, be executed with a freedom' 
which is well calculated to deceive us, and which strikingly con- 
trasts with the impairment of the functions of the limb, consequent 
upon fracture internal to the conoid ligament. 

Let the surgeon, however, pass his finger along the line of the 
bone, making pressure upon each portion of it in succession, and 
he will find that tlie patient will wince, the moment he presses 
upon the spot where the bone has been broken. Let him now 
grasp the clavicle upon either side of this painful spot, and en- 
deavour to move the two portions of the bone in opposite direc- 
tions, and he will, during this raanceuvre, become sensible of a 
grating of the firagiuents upon each other. 

Generally speaking, crepitus can be more easily produced by 
adopting this method of examination, than by alternately elevating 
and depressing the shoulder, in the manner recommended by some 
surgeons, t 

When the situation of the fracture is external to the trapezoid 
Hgament, the diagnosis is attended with less difficulty, the defor- 

■ " Lee mouvemens ne sont que trts-peu gen6a par la ilouleur.". — Soger, t. iiL 
" Tous lea mouvemens du membre aont coDservSa." — Hilal, U ii. 
■f " Lb mobiliW anonnale eat tiia diffidle iranBtater; il eneW de m6me de U crtpi. 
tatiou ; lea fonctlans du membre ne eout point geaeea. La le^on p«at done alors puser 
inaper^e et etre confondue avec uue coQtuaioti. On p&rvioit quelquduts cvpendant 1 
prodidre mia Ugere cr§piUtioa, soit ea preaaant au oiTeau du point oti I'on auppose la 
fracture, Boit en imprimant quelqneB mouTemens i romoplale, i I'aide de ITiumenia, que 

vicule." — Milalon, I. i. 
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mity, for reasons wliich have been already asaignedj being greater 
than in caaea of 6acture between the coraco-clavicular liga- 

WLen a careful examination of the neighbourhood of the 
shoulder is made, the outer fragment, in the majority of cases, 
will be found to be slightly depressed below the level of the 
inner, and when the finger, passed along the bone, reaches the 
ahrupt termination of the sternal fragment, the scapular fragment 
can be lelt, forming with it an angle aahent above, — the margin, 
which, in the natural state, is directed upwards, now lying nearly 
parallel with the superior edge of the acromion process. 

The anterior part of the shoulder appears to be approximated 
to the middle line of the body, and when the distance between 
the stemo-clavicular and acromio- clavicular articulations, upon 
the injured side, is compared with that between the correspond- 
ing parts upon the opposite side, the latter will be found to ex- 
ceed the former, the amount of this excess varying from a quarter 
to three-quarters of an inch. 

The motions of the arm and shoulder are productive of more 
pain, and are more imperfectly performed, than when the bone is 
broken between the trapezoid and conoid ligaments. 

When the surgeon places one hand upon the oiiter end of the 
clavicle, and with the other alternately elevates and depresses the 
shoulder, crepitus can in general be produced. This method of 
examination ia more appUcable here, than in cases where the lesion 
of the bone is internal to the trapezoid ligament. 

It has been already mentioned, that in the injury at present 
under consideration, the internal fragment is seldom displaced, 
being maintained in its natural position by the coraco-clavicular 
ligaments. I have, however, seen one example of the accident, 
in which the derangement of the sternal portion of the bone oc- 
curred to an exaggerated degree. 

No. VIII. — The annexed engraving, executed from a cast taken 
after the death of the individual, who had been (many years pre- 
viously) the subject of the injury, accurately represents the external 
characters of the deformity. The two portions of the bone are seen 
forming nearly a right angle with each other, the broken extre- 
mity of each being drawn upwards. From this angle, salient 



superiorly, the shortened fibres of the trapezius muscle passed 
upwards, standing out in strong relief. 

The jsupra-clavicular space was diminished in a remarkable 
manner, by the elevation of the stomal portion of the bone, which 
formed a veiy acute angle with the posterior border of the atemo- 
mastoid muscle. 

The shoulder was drawn forwards and inwards, the distance 




between the sterno-clavicular articulation, and the extremity of 
the acromion being nearly an inch leas than upon the opposite 
side. 

Upon dissection, the bone was found to have been broken 
about three-quarters of an inch from the acromion process. The 
outer fragment formed nearly a right angle with the inner ; its 
broken extremity was directed upwards, and its articulating sur- 
face downwards. The entire of this portion of the bone was, 
moreover, displaced forwards and inwards, in such a manner that 
its broken extremity had become united to the anterior edge of 
the inner fragment. In consequence of this relative position of 
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I the fragmeota, the outer extremity of the clavicle measured two 

I inches from before backwards. 



The sternal end of the inner fragment was also drawn up- 
wards considerably, causing the entire of this portion of the bone 
to assume a very oblique position, in consequence of which the 
supra-clavicular space was diminished. 

Large and irregular masses of bonehad been deposited upon the 
deep surface of each fragment ; and from the posterior margin, and 
inferior surface of the clavicle, exactly in the situation of the tube- 
rosity and oblique line, which give attachment to the coraco-clavi- 
cular ligaments, there had sprung a remarkable process of bone, 

similar to that mentioned in the description ol' No. iv. It passed 
downwards in a nearly vertical direction, and was an inch and a 
quarter inlength, and three-quartersof an inch in breadth; its lower 
extremity, which was slightly bifurcated, and concave in front, 
was applied against the most posterior part of the root of the 
coracoid process, where the latter appears to spring from the 
notch of the scapula. It constituted an osseous buttress, which 
effectually supported the clavicle. 

There did not exist any trace of the corsco-clavicular liga- 
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ments; they must either have been ruptured at the time of the 
occtirrence of the accident, or else they had subsequently become 
so involved in the osseous deposits aUiided to, as to be no longer 
distingvushable. Tlic clavicle was nearly three- quarters of an 
inch shorter than that oi' the opposite aide. 

From a consideration of the specimens described in the pre- 
ceding pages, as well as from the examination of numerous 
instances of the injury in question, in the living, I am induced 
to believe that the statements which maintain that there is no 
derangement of the fragments,* when the clavicle is broken ex- 
ternal to the coraco- clavicular ligaments, are erroneous. 

Pathology shows that, in such coses, the outer fragment is 
displaced, oftfln to a very considerable degree ; that it usually 
forms nearly a right angle with, and sinks somewhat below the 
level of the inner portion of the bono, the displacement being not 
unfrequently carried so far, as to bring the broken surface of the 
external fragment into contact with the antei-ior margin of the 
internal, as in cases No. ii. and viii. 

It is, however, to be observed, that this derangement is not, 
in general, accompanied by a corresponding amount of external 
deformity, and, perhaps, this is one circumstance to which we are 
to ascribe the statements of authors already alluded to. 

When the clavicle is broken internal to the coraco-clavicular 
ligaments, the deformity which results is considerable, in conse- 
quence of the overlapping of the fragments, and the projection of 
the sterna! portion of the bone. 

But when the fracture is external to the ligaments, there is 
but seldom any appreciable overlapping of the fragments ; they 
preserve very nearly their natural level with regard to each 
other, and the displacement consists principally in an alteration 
of direction. The external deformity is, therefore, comparaUvely 
slight, and is the less observable, in proportion as the seat of the 
fracture is nearer to to the acromio-clavicular articulation. 

When the bone is broken between the conoid and trapezoid 

* "Si la cUvicule est rompue ison exti6mit^ exteme, entnrarticulatlonuTomia-cla- 
vicaliira et I'insettloD du ligamiint corsfo-cUmcutiure, cs demier Ugument aoutleiit Tamo- 
i)lat«, et Uayipaaie <leplscemenl enire lesrragmens.'' — Clogs^. Art, " Fraelure," DU- 
HoHHairt de Midfcinn, t. ix. 



222 FRACTURKS OF THE ACROMIAT, 

ligaments, the injury requires no other treatment, than supporting 
the elbow during the process of union, and keeping the limb at 
rest; hut when the fracture is external to the trapezoid hgament, 
a pad should be placed in the axilla, and the management of the 
case conducted upon the same principles as fractures internal to 
the coraco-ckvicular Ugaments. 

The consideration of the anatomical characters present, in the 
specimens described in the preceding pages, warrants me, I think^^ 
in deducing the following conclusions : 

1. When the clavicle ia broken between the coraco-clavicu] 
ligaments, there is seldom any displacement of either fragment, 
and always much less than in fracture of any otlier portion of the 
bone. 

2. When displacement does occur, it is usually limited to a 
shght alteration in the direction of the hone, by which the natu- 
ral convexity of this portion of the clavicle is increased. 

3. In cases of fracture between the trapezoid ligament and the 
acromio-clavicular articulation, the displacement of the outer frag- 
ment is, in general, considerable, its inner extremity being drawn 
upwards. 

4. This displacement is frequently earned to such an extent, 
that the fragments form a right angle with each other ; and it ia 
principally due to the action of the clavicular portion of the 
trapezius muscle. 

5. The entire of the outer fragment is also generally drawn 
forwards and inwards, sometimes to such a degree, as to bring the 
broken surface of the external, into contact with the anterior 
margin of the internal fragment. The reticular structure of 
the former unites, in these cases, with the compact tissue of the 
latter. 

6. The displacement of the outer fragment forwards and 
inwards, is owing to the revolution of the scapula upon its axis, 
and to the action of the muscles passing from the chest to the 
arm. 

7. The derangement, as regards the thickness of the bone, is 
very slight, so that there can scarcely ever be any overlapping of 
the fragments. 
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8. In consequence of the displacement, as regards the direc- 
tion of the bone, the clavicle is shortened in this injury. 

9. In cases of fracture external to the conoid ligament, osseous 
matter is freely formed upon the under surface of each fragment, 
but there is seldom any deposited upon the upper surface of either. 

10. These osseous growths, occupying the situation of the 
coraco-clavicular ligaments, frequently assume a determinate form, 
and constitute a prop or buttress, which rests upon the root of the 
coracoid process. It is usually convex posteriorly, concave in 
front, and slightly notched inferiorly ; in some cases it reaches 
down to the notch of the scapula. 

11. In some rare instances, these osseous formations unite 
with the coracoid process, and anchylosis is thus established be- 
tween the scapula and the clavicle. 

12. In cases of fracture external to the trapezoid ligament, 
the amount of external deformity is seldom proportionate to the 
extent of the displacement of the outer fragment of the bone. 




The mechanism by whioli tlie bonea of the foot are secured against 
the effects of external violence, is so complete and powerful, that 
we seldom have opportunities of witnessing luxations of the bonea 
of the tarsus from one another, or their displacement from the 
metatarsal range. Some, indeed, and those the most distinguished 
among practical surgeons, have doubted the possibility of the oc- 
ciirrence of the latter form of injury; nor has the long experience 
either of Boyer or of Sir Astley Cooper furnished us with a single 
example of such an accident. The latter distinguished writer has 
observed, " The metataraal bonea 1 have never known luxated ; 
their union with each other, and irregular connexion with the 
tarsus, prevent it ; and if it ever happens, it must be a very rare 



When we reflect upon the admirable mechanism of the foot, 
when we consider the beautifiil construction of its archea, the 
peculiar forms of the tarsal bones, the extent of their articulating 
surfaces, and their mode of adaptation to each other ; when we 
also take into account the number and strength of the ligaments 
which bind them together, the arrangement of the muscles, ten- 
dons, and tendinous expansions in the plantar region, and the 
very slight degree of motion which is permitted to the bonea; — 
when we reflect upon all these conditions, we find, that in the 
mechanism of this solid, but, at the same time, highly elastic 
fabric, nature has adopted every provision calculated to ensure 
strength, and immunity from the effects of external violence, 

■ Treatise on Fractures, ttc, «dited by Bransby Cooper, p. 3S9, 
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Notwithstanding, however, these numerous and varied & 
of security, the bones of the foot occasionally suffer diapl 
wlien subjected to the influence of great external force. 

The double luxation of the astragalus from the bones of the i 
leg upon the one part, and from the 09 calcis and os naviculars 
upon the other, is an injury of comparatively frequent occurrence, 
Dr. MacDonnell has recorded in the fourteenth volume of the 
Dublin Medical Journal, an example of simple and complete 
luxation of the astragalus from the os calcis and os naviculare, 
without disturbance of the relations between the tibia, fibula, and 
astragalus r various luxations of the different bones of the tarsus 
have been described in the work of Sir Astley Cooper ; and two 
cases which occurred in the practice of Dupuytren have been 
recorded by Sanson, as examples of dislocations of the metatarsus 
upon the tarsus. 

The instances of luxations of the bones of the foot, about to 
be described, are, however, different from any that have been yet 
recorded, and are, therefore, worthy of a place in the annals of 
surgery, more especially as I have twice had an opportunity of 
ascertaining by poet mortem examination, the precise nature of 
the accident, the luxation having remained unreduced in both 
instances. 

The injury to which I wish to direct the attention of prac- 
tical surgeons consists in a dislocation of the metatarsus and inter- 
nal cuneiform bone, upwards and backwards upon the tarsus; its 
external characters are very striking, and clearly indicate the 
nature of the accident. 

The foot is greatly deformed, bnt it is at first sight obvious, 
that the relations which the bones composing the ankle-jouit bear 
to each other, are undisturbed. There is, it is true, a remarkable 
fore-shortening of the foot, but we are not likely, on this account, 
to confound the accident with displacement of the tibia forwards, 
for there is no corresponding elongation of the heel ; the foot, in 
front of the ankle-joint, is shortened to the extent of aa inch or 
more, but the heel preserves its natural relations to the bones of 
the leg. 

The foot hkewise appears to be rotated upon its long axis, in 
such a manner that the aspect of the dorsal region is directed 
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outwards, and tliat of the plantar inwards ; the inner edge of the 
foot is elevated and the outer depressed. These alterations resem- 
ble those which are the results of the dislocation of the tibia out- 
wards; but in the latter accident, the outer edge of the foot is 
applied to the ground tha^oughout its whole length, whereas in 
the injury under consideration, it is only the central third of the 
external margin of the foot, which is presented to the ground in 
walking. 

The next remarkable aymptom which attracts observation, 
is the alteration which the form of the sole of the foot undergoes. 
Instead of presenting its natm-al concavity, the plantar region be- 
comes convex, both in its antero-posterior and transverse diameters ; 
and hence it is, that in standing or walking, the central third 
alone, or nearly so, of the outer margin of the foot, is presented 
to the ground, aa has been aheady mentioned. 

In describing the luxation of the metatarsus upon the tarsus, 
it appears to me to be an error upon the part of Sanson, to say 
that the concavity of tlie sole of the foot is replaced by a plane 
surface ; for the depression of the tarsal bones renders the sole of 
the foot convex. 

The dorsal region of the foot presents a transverse prominence, 
situated about an inch below, and in front of the ankle-joint ; com- 
mencing almost imperceptibly at the external margin of the foot, 
it gradually becomes more evident, till it terminates in a very dis- 
tinct projection at the inner edge of the tarsus. Between this pro- 
minence and the ankle-joint there is a superficial sulcus. The line 
of the transverse convexity in the plantar region, is opposite to 
the ridge upon the dorsum of the foot, but its most prominent 
part is at the outer edge of the tarsus. 

Such are the principal diagnostic signs of this remarkable dis- 
location, the anatomical characters of which will be best explained, 
by a description of the specimens which I have had opportunities 
of examining. 

The individual who was the subject of the first case had met 
with the accident many years before his death. He had been 
thrown from his horse while hunting, but circtimstunces rendered 
it impossible to ascertain, whether any attempt was ever made to 
reduce the luxation. 
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Upon examining the skeleton oi'the foot, I found the meta- 
tarsal bones, along with the internal cuneifonn, luxated upwards 
and backwards upon the tarsus. 

The fifth and fourth metatarsal rested upon the upper surface 
of the cuboid bone, the third upon the external cuneiform, and 
the second upon the middle cuneiform. 

Tho internal cuneiform, still connected to the first metatar- 
sal, lay upon the upper surface of the navicular bone ; it was frac- 
tured nearly through its centre, but there was no displacement of 




either portion from the metatarsal bone. There was only a Hga- 
mentoua union between the fragments, but the superior was ancby- 
losed to tho second metatarsal bone. 

The superior surface of the cuboid bone was deeply exca- 
vated anteriorly, where the fourfli and fifth metatarsal bonea 
rested upon it; but posteriorly a large irregular process of bone 
had sprung up, forming a buttress, against which were applied 
the posterior extremities of the two metatarsal bones above-men- 
tioned. 

The superior surface of the navicular bone jirosented a sirai- 
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lar, but smaller bony growth, wbicli supported tlie poaterioi' 
Burface of the internal cuneiform bone 

The displaced bones were closely joined to these oaaeoua but- 
tresses by an exceedingly dense, fibrous structure. A similar 
tissue united them to the upper surfaces of the navicular and 
cuboid bones, upon which they thus rLsted --ecurely. 




From the inferior surfaces of the posterior extremities of the 
metatarsal bones, similar osseous buttresses had been produced, 
against which rested the anterior surfaces of the cuboid, the ex- 
ternal and the middle cuneiform bones. A powerful support was 
thus given to the foot, the tarsus being prevented from passing 




still further I'orwards, while the osseous productions already men- 
tioned, as belonging to the cuboid and navicular bones, restrained 
the tendency to flirther displacement backwards of the meta- 
tarsus and internal cuneiform hone. 

The natural concavity of the sole of the foot was replaced by 
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a convexity, formed by the tarsal bones driven downwards. The 
most prominent part of this convexity corresponded to the cuboid 
bone. The foot was shortened upwards of one inch, but there 
was very little rotation upon its axis. 

The subject of the second case died in the Richmond Hospital 
of malignant disease in the abdomen, but the deformity of the foot 
was not discovered until after the patient's deatli. He was not 
observed to be lame in walking, and as he never directed atten- 
tion to the condition of the I'oot, the opportunity was thus lost of 
ascertaining the history of the accident, which, from the post 
moTtem examination, it was evident must have occurred many 
years before hia death. 

There was no elongation of the heel, but the anterior part of 
the foot was shortened an inch and a half, and rotated upon its 




axis in such a manner, that the dorsal region looked outwards 
and the plantar inwards, tJie outer edge being depressed and the 
inner elevated. The skin covering the external margin of the 
sole of the foot was of an exceedingly thick and horny structure, 
but throughout all the rest of the plantar region, was as thin and 
fine as that upon the dorsum of the foot, showing, that during 
progression the outer border alone rested upon the ground. 
The dorsal region presented a transverse prominence in front of 
the ankle-joint, and the sole of the foot was convex in every 
direction. 
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The annexed engraving, which represents the foot viewed by 
its inner surface, shows remarkably well the convexity of the 
plantar region, and the rotation of tlie foot upon its axis. 




Upon removing the integuments and muscles, and exposing 
the skeleton of the foot, it was found thaL the second, third, fourth, 




and fifth metatarsal bones, together with the internal cuneiform 
bone, were dislocated upwards and backwards upon the tarsus ; 



but the displacement had been carried to a much greater extent 
in this case than in the preceding, in which the internal cunei- 
form bone rested upon the upper surface of the navicular. In 
the case which I am now describing, the posterior aupcrior edge 
of the cuneiform bone rested upon the neok of the astragalus) 
immediately in front of the articulating surface, which enters into 
the composition of the antic-joint, while, by its anterior inferior 
margin, it corresponded to the posterior edge of the navicular 
bone, and with which it was anchylosed. 

The second metatarsal bone also rested above the neck of 
the astragalus; the third was nfarly upon the same level, while 
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the fourth and fifth lay upon the cuboid bone. Xhe displace- 
ment of the anterior part of the foot had thus taken place in an 
oblique direction, and the amount of rotation upon its axis was 
such, that the inner surface of the internal cuneiform bone was 
now directed upwards, and the under surfaces of the metatarsal 
boncB had nearly the same aspect as the internal surface of the 
tibia. 

The convex form which the centre of the sole of the foot 
had assumed, was produced by the depression of the cuboid, 
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navicular, external, and middle cuniiiform bones. The two latter 
were anchylosed to the navicular, and also to the under surfaces of 
the second and third metatarsal 
bones. The navicular was also 
joined by bone to the lower edge 
of the internal cuneiform. Osse- 
ous buttresses, similar to those no- 
ticed in the case first detailed, had 
sprung from the infenor surfaces 
of the second, third, and fourth 
metatarsal bones, and contributed 
to complete the anchylosis of the 
tarsus to the metatarsus. 

The different parts between 
which anchylosis had been estab- 
lished, arc shown in the following 
engraving, which represents the in^ 
ternal cuneiform, tlic navicular and 
the cuboid, together with the pos- 
terior extremities of the metatarsal 
bones, the second of which is 
joined to the cuneiform, and the 
second, third, and fourth to each other ; the osseous growths 
from their inferior surfaces are also seen, passing down to the 
navicular, middle, and external cuneiform bones. 








Although unacquainted wilh the hiatoiy of the accident in 
this case, I am inclined to belie\e that the force which produced 
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the injury was unusually great, and I rest this opinion partly 
upon the great amount of displacement backwards of the meta- 
tarsus, and partly upon the circumstance of the great toe having 
been amputated at its metatarao-phalangeal articulation ; for, per- 
haps, it is not stretching hypothesis too far, to suppose that the 
injury which rendered this measure necessary, occurred at the 
same time as the luxation which I have described. 

This remarkable and rare dislocation may be produced by the 
passage ol' a heavy body over the dorsum oi' the foot, but ia much 
more liable to occur when a person, in falling or leaping from a 
considerable height, alighta upon the anterior part of the foot. 
Under these circumstances, the limb is submitted to the operation 
of two forces acting in opposite directions ; one, the weight of the 
body and impulse of the fall, tending to depress the tarsal bones, 
the other, the resistance of the ground, tending to displace the 
metatarsus upwards ; the articulating surfaces thus glide past each 
other, and the anterior part of the foot is then drawn backwarda, 
and the aspects of its surfaces altered by muscular action. 

Strictly speaking, the injury consists In a luxation of the 
internal cuneiform with the second, third, fourth, and fifth meta- 
tarsal bonea upwards and backwards upon the tarsus, for the first 
is not displaced from any of its normal connexions. 

I am inclined to believe that, when a luxation of the bones 
of the metatarsus is the consequence of a fall from a height, 
the individual alighting upon the anterior part of the foot, it 
is, in general, that which has been described in the preceding 
pages. 

From a consideration of the anatomy of the parts concerned, 
it would appear that, when a force ia applied to the front of the 
foot, capable of luxating the metatareal bones, the internal cunei- 
form wiU be more likely to remain connected with the first me- 
tatarsal than with the navicular bone. I do not allude to the 
great extent of its anterior articulating surface, as compared- 
with its posterior, but to the strong connexion maintained be- 
tween it and the first metatarsal bone, by means of the tendons 
of the peronteus longus and tibialis anticus. Each of these tendons 
having an attachment to each of the bones in question, must con- 
stitute a powerful means of preventing their separation from one 
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another by external violence, wliich, in the liret case which has 
been described, was sufficient to fracture the cuneiform bone 
through its centre. 

Sanson has recorded two cases aa having occurred in the prac- 
tice of Dupuytren, as examples of dislocation of the metatarsus 
upon the tarsus,* both of which are remarkable : the one as having 
been produced chiefly by muscular action, and the other as pre- 
senting an example of the occurrence of tlie displacement upon 
each side, by the same accident. 

The subject of the first case was a female, who " chargee d'un 
pcsant fardeau, tomba en avant do telle aorte, que son pied sup- 
porta tout le poids du corps ; c'est a I'instant ou, pour prevenJr la 
chute, elle ramena le corps on avant sur le piod, que aurvint le 
deplacement. Dans oette circonstancc la jambe etiut flechie, le 
talon fortcmcnt releve et maintenu fixe par la contraction des 
muBcies jumeaux ct solaircs, le pied dut n' appuyer sur le sol que 
par sa moitie anterieur. La deuxieme observation eat celle d'un 
jeune homme de 25 ana qui, dans un etat d'ivresse, sauta dana un 
fosse du 12 pieda de profondeur et tomba sur la poinie des pied^; 
la luxation eut lieu des deux cfites." 

The latter patient was admitted into the Hotel-Dieu three 
weeks after the occurrence of the accident, but the attempts then 
m.ade to reduce the luxation failed. When he left the hospital, 
however, he was able to walk remarkably well, notwithstanding 
the double deformity. 

The question here naturally suggeata itself, were these caeca 
examples of dislocation of the metatarsus, or of the injury which 
I have described ? and it is one which may be entertained with- 
out the slightest disparagement to the judgment of the late justly 
celebrated chief of the Hotel Dieii. Here are four examples of 
an injury, all characterized by the same symptoms :t in two of 
these the precise nature of the injury has been demonstrated by 
dissection : is it not, therefore, probable that the others, which pre- 

" Did, lio Med. et de Cbinirgie Pratiquear en 16 vol., Art. " Luxation." 

f " let. Ktwcourcieeement du pied de plnsieura lignee, lequel est do, aoit ru elievau- 

chemont dee oe, wit A I'Dbliquit^ dea orteils et du mitatarse ; 3nd, Sai le fai.« doriftie, 

saillie de plus d'une demi-pouce de hauteur, dirigee en travers, et form^ par rextremiti 

post^rieure des ni«tntarslDna, plua pronnncfe pn dedans qu'en dehors, et hut laqaellc on 
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sented the same external signs, also possessed the same anatomi- 
cal characters ? 

Let mo not, however, be imderatood, as denying the occur- 
rence of luxation of the metatarsus; I only wish to express my 
opinion, founded upon anatomical reasons, that when luxation of 
the bones of the metatarsus results from violence applied to the 
anterior part of the foot in the manner described, the internal 
cuneiform will be most likely to preserve its connexions with the 
first metatarsal bone. 

A case of displacement of the bones of the metatarsus has 
been recorded by M. Mazet,* but it is by no means satisfactory, 
as bearing upon the question under consideration. The prepara- 
tion is preserved in the Mnsee Dupuytren, where I have had an 
opportunity of examining it. 

The subject of the case was a young man, and tlic injury was 
caused by the passage of the wheel of a heavily-laden cart over 
the front of hia foot; he fell backwards, while the foot was fixed 
by the wheel; the metatarsal bones were displaeed and broken, 
and the soft parte extensively lacerated. The injury very soon 
proved fatal. 

Upon examination, the metatarsal bones were found luxated 
from the tarsus, but they were riot all displaced in the same 
direction. The first was thrown inwards, and rested against 
the inner surface of the internal cuneiform bone ; the second, 
third, and fourth were luxated upwards and backwards, while 
the fifth was driven downwards and backwards beneath the cuboid 
bone ; it was also fractured at its posterior extremity. 

Vidal has remarked of this case, " C'est la'I'observation la 
plus authentiquG, puisque la dissection a constate le deplacement ; 
raais on reraarquera que c'etait plutot un ecrasement du pied, que 
tout autre chose, car outre les degats (havock) considerables des 
parties moUes, il y avait une fracture d'un des metatarsiens."! 

peut reconiuutre lea Inngueura diftSrenU de chacun de ces os ; 3rd. Darricro elle enfbiii'e- 
niCDt (T^a-prononc^ qui peut ma^meot loger lUi dugt ploc^ vn travers; 4th. tHsparitioa 
de 1b coDi^avitG du {ued, qui eat remplacfe par one aarface plane, due i Vebtdaannsait des 
09 du taree." — Sation. Loc. ciL 

' Bidletin de la SiH'iftc Anstomique, Ot'tober, 1837. 

t Pathologie Extcrne, lome aecond. 
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Wliilo the dislocation is recent, its reduction offers no very 
serious difficulty ; but the second case recorded by Sanson, shows 
that it may become impossible to replace the bones after a com- 
paratively short period of time, for at the end of three weets 
the attempts failed, even in the hands of Dupuytren. Tbe pa- 
tient, however, when tbe dislocation is left unreduced, gradually 
regains the use of the foot, and is ultimately enabled to walk 
with a very trivial amount of lameness. 

Mr. Llston observes, that partial dislocation of the anterior 
bones of the tarsus occurs occasionally from falls from a consi- 
derable height, the patient alighting on the points of the toes; 
and that, although little can be done to reduce the dislocated 
bones, the patient will be enabled, after some time, to use his foot 
as well as ever. 

He mentions the case of a boy, at. 14, who fell from a height 
of forty feet, and alighted on the extremity oJ' the right foot. 
The scaphoid and cuboid bones were dislocated upwards. The 
foot was half an inch shorter than the other.* 

No attempt was made to reduce the bones in this case, and 
the patient left the hospital in three weeks, able to stand on the 

Sir Astley Cooper has recorded a remarkable instance of dis- 
placement of the live anterior bones of the tarsus, from the oa 
calcis and astragalus. t 

" A man working at the Southwark Bridge had the misfor- 
tune to have a stone of great weight slide gradually on his foot: 
he was almost immediately brought to Guy's Hospital, and the 
following were the appearances of the foot. The os calcis and 
the astralagus remained in their natural situations, but the fore- 
part of the foot was turned inwards upon these bones. When 
examined by the students, the appearance was so precisely Uke 
that of a clubfoot, that they could not at first believe that it was 
not a natui-al defect of that kind; but upon the assurance of the 
man that, previously to tbe accident, his foot was not distorted, 
an extension was made by fixing the leg and the heel ; the fore- 
part of the foot was then drawn outwards, and thus the reduction 

• Practical Siirger)-, [i. 140. f !-«■■ <^i'- !'■ ^^''■- 
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was effected. This person was discharged from the hospital in 
five weeks, having the complete use of his foot." 

Another example of the displacement of the anterior part of 
the foot from the os calcis and astragalus has been recorded by- 
Petit ; and Mr. South mentions a case of luxation of the fourth 
and fifth metatarsal bones upwards and backwards upon the 
cuboid. The patient was under the care of Mr. Green, who ex- 
perienced considerable difficulty in the reduction. 



CHAPTER Vir. 
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" Ud det vices fondamenttuix du plus grand aombn des traits dogmntiqiiea, c'eat 
de paileT de Is mSra« numi^re et en termes nussi poaidf^ dca paints llti^enx di la adence 
que des points hien constats Foorquai ci^ndrci de montrer A loua its yeas lea videa de 
U EciencG? Au moiiiB, 1' attention do tons flcrait fveilMe jur *^es laeunes, et dea travanjt 
aoiTBT^ent en fonle poor les combler."— CruDeiUiir, Anatomii Palhologique, liv. ix. 



There is no dislocation in the wide range which these accidents 
embrace, upon which surgeons and pathologists have expressed 
more contradictory, and, at the same time, more positive opi- 
nions, than luxation of the carpus, some having described four 
forms of this injury, while others have maintained that it is not 
possible for such an accident to occur, as dislocation of the wrist 
without fracture. 

Dupuytren remarks, " que I'art, malgre tant de descriptions, 
ne possede paa une seul observation bien convMncante do cette 
lesion;"* Marjolin maintained the same opinion; while, upon the 
other hand, Cruveilbier has minutely detailed the morbid appear- 
ances, in a case which he conceives to have been an example of 
luxation of the carpus forwards, or, as he has termed it, of the 
fore-arm backwards upon the hand. 

The following is an abstract of this remarkable case. The 
subject of the observation was an adult female, of whose history 
no record had been preserved. The accompanying figure repre- 
sents the elbow, the fore-arm, and the hand viewed in profile by 
the radial border of the limb- The fore-arm, much shorter than 
natural, formed a right-angle with the hand, and the latter was 
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inclined towards the radial margin of tlie former, und could be 
brought into contact ■with, it; the Land could not be extended, 
but adnaitted of flexion being carried beyond a right angle. The 
inferior extremities of the radiua and of the ulna formed remark- 




able prominences beneath tlie skin ; that constituted by the uhia 
being most striking, and descending considerably lower than that 
which maiked the end of the radius.* 

The upper end of the carpus was placed upon a plane, supe- 
rior and anterior to that of the lower extreniities of the bones of the 
fore-arm. Tlie radial and ulnar extensors of the carpus, aa well 
as the pronators and supinators, were atrophied. The first row of 
carpal bones existed merely in a rudimentary state, being scarcely 
half their natural size ; the pisiform bone alone preserved its 
normal ibrm and volume. The bones of the second range were 
likewise delbrmed and diminished in size; the portions of the tra- 
pezium and trapezoid, which corresponded to the semilunar bone, 
were atrophied, and there was scai^ccly any trace of the head of 
the OS magnum. 



240 



CONHENTTAL L0XATI0N3 OF THE V 



The radius, shortened and de- 
formed, scarcely measured five 
inches in length. The deformity 
affected principally its lower ex- 
tremity, which was large, and 
deeply grooved posteriorly, for 
the reception of the tendons of 
the extensor muscles. The arti- 
cular surCico for the carpus was 
placed upon the anterior aspect 
of the bone. The head of the 
radius was convex. The ulna 
was likewise atrophied, and only 
six inches and a half in length ; 
its lower extremity, which de- 
scended half an inch below that 
of the radius, was more atrophied 
than the remainder of the bone, 
and deeply grooved externally, I H.t(ll '11 

for the accommodation of a so- mmffiil 

bent apophysis, belonging to the 
inner part of the lower end of 
the radius. 

The preceding case has been 
considered by CruveiUiier, as af- 
fording an indisputable example 
of luxation of the carpus with- 
out fracture of the radius. But 
let ua now see to what conclusion 
the Baron Dupuytren arrived, 
after maturely reflecting upon 
and dehberately analysing all the 
phenomena, disclosed by the post 
mortem examination of the spe- 
cimen in question. The opinion 
which this distinguished surgeon 
formed was, that the case had 
been one of luxation of the ulna 
backwards, with fractiu'c and displacement forwards o 
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Olid of the radius; that, from the atrophy of the carpal bones, the 
accident had probably taken place during infancy, and that the 
fracture had occurred through the line of junction of the epi- 
physis with the shaft of the hone; and he believed that, upon 
any other supposition than that of fracture, the remarkable short- 
ening of the radius was a phenomenon that could not be ex- 
plained. 

Now I think it will not be difficult to satisfy the reader, that 
both these eminent men have fallen into error, and to prove that 
the case in question was an example neither of fracture nor of 
luxation, wliether produced by accident or disease, but of dis- 
placement, the result of congenital malformation. At all events, 
it will bo rendered manifest that, whatever may have been the 
nature of the case recorded by the distinguished pathologist of 
France, it was identical with that which I am about to describe, 

The subject of the case was a female lunatic, aat. 36 (Deborah 
O'Neil). She had been for seventeen years under observation in 
the House of Industry, Dublin, and during the four years pre- 
ceding her death, was under my care in the Grovemment Lunatic 
Asylum at Island Bridge. She had been for many years subject 
to epileptic convulsions, which at length terminated in a fatal 
apoplectic seizure. 

Both upper extremities were deformed from birth. Casta of 
the malformed limbs were laid before the Pathological Society 
of Dublin, by Mr. Adams, in December, 1838; and, upon the 
16th December, 1843, I exhibited before the Society, the skele- 
tons of the limbs, together with a series of casts and drawings 
illustrative of the deformities. 

The right extremity exhibited an example of luxation of 
the carpus forwards, while in the left was afforded an instance of 
displacement of the carpus backwards. 

The patient enjoyed a considerable degree of motion in 
these strangely malformed joints, and was accustomed to spend 
the greater portion of her time in making lace and in cutting 
out fancy watch-papers, which she was able to do with surprising 
neatness and dexterity. 

HiglU Eictremity. — Tlie hand and foie-arm were of equal 
length; the carpus was articulated mth the anterior aspect of 
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raJJuB, by a very small BUiface, whicK was destitute of cartilage. 
An anterior and a posterior ligament connected tlie two bones in 
tills situation, and permitted 
a, very sliglit degree of motion 
between them. 

The lower extremity of the 
radius was totally destitute of 
articulating surface, and was 
represented by a rounded and 
blunt margin. 

The surface, for articula- 
tion with the ca.rpuB,was placed 
altogether upon the anterior as- 
pect of the bone- It consisted 
of a deep excavation, of an ob- 
long form, its long diameter 
being directed from above and 
without downwards and in- 
wards, towards the lower ex- 
tremity of the ulna. It was 
tolerably smooth, although not 
invested by cartilage. 

The radius and ulna were 
not only remarkably short, but 
likewise atrophied both as to 
breadth and thickness : they 
are represented of the natural 
size in the accompanying en- 
graving. Their superior ex- 
tremities (with the exception 
of being unusually small) pre- 
sented no abnormal appear- 

The bones of the first row 
of the carpus were atrophied 
to a remarkable degree, espe- 
cially the semilunar bone, which in size and shape exactly re- 
sembled a split pea, the flat sui-fnce being in contact with the 
b2 
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Kead of the os magnum, which was likewise atrophied ; the 
Bcapboid bone was received into the excavation or socket already 
mentioned, aa existing upon the anterior surface of the radiua ; 
the diminutive semilunar pretty accurately corresponded to the 
interosseous interval, lying a little, however, upon a small, nip- 
ple-like process, which was prolonged from the radius towards 
the ulna. This process formed the only point of contact between 
the lower extremities of the bones of the fore-arm ; the cuneiform 
bone, excluded from the tnie rodio-carpal joint, was in contact 
with the front of the lower end of the ulna. 




L 



In certain positions ol' the joint, — for instance, when the hand 
was extended, — the radius and trapezoid bone were in contact, and 
the posterior aspect of the latter was flattened, where it moved 
upon the former. 

When the hand was flexed at a right angle with the fore-arm, 
the lower end of the ulna formed a most conspicuous projection ; 
while, during extension, two promiuences were seen, one in front, 
caused by the carpus, the other posteriorly, marking the position 
of the lower extremities of the hones of the fore-arm. The hand 
formed a right angle with the fore-arm, to the radial border of 
which it was inclined ; it admitted, however, of being flexed be- 
yond a right angle, and could be extended perfectly. 

The extensor tendons formed right angles in their passage 
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from the fore-arm to the hand ; those of the extensor coinmunia 
and extensor indicis being lodged in a deep and narrow groove 
or channel upon the posterior surface of the radius, the inner part 




of the groove being prolonged into the nipple-hke process akeady 
mentioned, as forming the only point of contact between the 
lower exti-emities of the radius and the ulna. 

Left Extremity. — Upon this side the deformity was equally 
remarkable, although the revei-ae of that noticed upon the right 
side. The fore-arm and the hand were here also of equal length, 
their measurements being as nearly as possible the same as upon 
the opposite aide, but the lower extremities of the radius and 
ulna were upon the same horizontal level. The upper end of the 
radius terminated in an exceedingly small, atrophied, and mal- 
formed head, which did not articulate with the humerus, the 
latter bone possessing scarcely any trace of a capitulum ; the two 
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bones were here connected merely by a few indiaUnct Ugamen- 
loua fibres. The bicipital tubercle, neck, and head of the radius 
bore a considerable resemblance in outline and relative direction 
to the trochanler, neck, and head of the Icninr. The radins (the 




Bui^ce of the head of which was convex) was directed obliquely 
across the uhia, being pronated to the uUnost, the lower end of 
the bone lying altogether to the inner side of the ulna, while, 
superiorly, the head and a portion of the neck projected outwards 
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and backwards farbftvond the evternal margin of the shaft of the I 
ulna. Upon this side both the radius and the ulm contributed ' 
to tlie formation of the socket 
which received the atrophied 
carpus; the bones were not in 
contact at their lower extre 
mitiea; but, at a height oi 
about an inch, two spur hke 
processes projected, one from 
each bone, and met each otlier 
thus obhterating the interosse 
oua interval in thia situation. 
These processes entered into 
the composition of the arti- 
cular surface destined for the 
reception of the carpus, and 
were joined to one another by 
ligaments, which permitted of 
a slight degree of motion of 
the radius upon the idna; the 
socket thus formed was placed 
upon the dorsal aspect of the 
bones, and presented some- 
what of a glenoid shape, the 
longer diameter of which was 
directed obliquely downwards 
and inwards. 

The superior extremity of 
the ulna presented no trace 
whatever of the lesser sigmoid 
cavity, nor were the radius 
and ulna in contact above. 

There was neither an ex- 
ternal lateral, nor a coronary 
ligament at the elbow. In 
short, there did not exist, in 
thia strangely malformed limb, either a radio-humeral, or a supe- 
rior radio-ulnar articulation. The humerus joined the ulna alone. 
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With regard to the carpus, there was in the first row of bones 
neither a semilunar nor a scaphoid ; the cuneiform bone articu- 
lated with that portion of the socket which was formed by the 
ulna, the radial and by far the larger portion receiving the tra- 
pezium, the trapezoid, and the upper and oiitcr part of the atro- 
phied head of the os magnum. The remaining bones of the car- 




pus, as well as those of the hand, were smaller than natural, and 
the fourth and fifth metacarpal formed but one hone at their pos- 
terior extremities. The hand, placed upon the aide of extension, 
formed, when at rest, a right angle with the fore-arm ; but the 
patient had tlie power of bringing it into a right line with the 
latter, in which position two prominences were seen, but, con- 
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trary to what was observed upon the opposite side, the doracil 
projection was here formed by the carpus, the extremities of the 
radius and ulna constituting the palmar eminence. 




The left side thus presented an example ol' luxation of the 
carpus backwards, while upon the right was seen a specimen of 
luxation of the carpus forwards, toth of which were, in my opi- 
nion, the result of original or congenital malformation. The 
hands and fore-arms presented very much the appearance of the 
anterior extremities of the seal and other marine mammalia. The 
humerus upon each side was unusually small ; the remainder of 
the skeleton was normal. 

The preceding case affords, in my opinion, a well-marked 
example of congenital luxation of each radio-carpal articidation. 
The individual from whose body the specimens were taken bad 
been, as I have already stated, under surgical observation for 
more than twenty years; the history of her childhood was known, 
and it was ascertained beyond the possibility of doubt that no 
accident had ever occurred to either of the limbs, and that they 
had never been the seat of disease. 

Upon any other supposition than that of original malforma- 
tion, it would be, I conceive, utterly impossible to offer any 
rational explanation of the remarkable diminution in the length 
of the bones of the fore-arm upon each side. I know of no pro- 
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cess which could take place in theae bones, after luxation of the 
carpus, fracture of the lower end of the radius, or Beparation of 
its epiphysis, which could possibly account for tliis siugular pke- 



Dupuytren, in his observations on the case recorded by Cru- 
veilhier, ascribes it to the circumstance of a fracture having taken 
place during infancy through tlie line of the epiphysis; and it is 
stated that Cruveilhier himself found it impossible, upon the sup- 
position of luxation, to account for the shortening of the radius. 
But, in my opinion, it would be equally impossible to explain it 
in the manner proposed by Dupuytren, or to conceive how a frac- 
ture through the line of tlie epiphysis could so arrest the subse- 
quent growth of the shaft of the radius, as to reduce to four inches 
and a half a bone, whose normal length averages nearly double 
that measurement. 

Even were we to admit, for argument sake, the truth of the 
hypothesis of Dupuytren, and its sufficiency to account for the 
phenomenon, tlie question would still remain, — to what are we to 
ascribe the corresponding diminution in the length of the ulna? 
Neither of the authors referred to have alluded to this equally 
remarkable feature of the case ; and yet it is obvious that the 
atrophy of the two bones is to be ascribed to the operation of the 
same cause ; and as the ulna is not even supposed to have been 
the seat of fracture, we are compelled to consider this remarkable 
arrest of development (for it is not, properly speaking, atrophy) 
as the result of causes operating during the period of in tra-uterine 
life. 

It now only remains to consider how far the case of the woman 
O'Neil resembles that recorded by Cruveilhier, and it wUl, I think, 
be found that, as regards the right upper extremity, the analogy 
is perfect. The two specimens are identical, as regards the dimen- 
sions of the bones of the ibre-arm; the equality, in length, of the 
hand and fore-arm; the prominence upon the posterior aspect of 
the limb, produced by the lower ends of the radius and ulna ; the 
descent of the ulna half an inch below the radius ; the position of 
the carpus upon a plane superior and anterior to that of the lower 
end of the bones of the fore-arm ; the existence of a deep, irregu- 
lar excavation upon the front of the lower end of the radius for 
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the lodgment of the carpus ; the total ahaeoce of an articular sur- 
face upon the inferior extremity of the bone ; and finally, the 
atrophy of the first row of carpal bonea. 

It is not necessary to allude to the condition of the left ex- 
tremity further than has already been done, for, upon this side, 
the evidence of the congenital nature of the displacement was, if 
possible, still more decisive than upon the right. 

It does not appear to me that, in the detail of the case given 
by Cruvcilhier, nor in the elaborate analysis of it by Dupuytren, 
there is any satisfactory evidence that fracture or luxation, whether 
the result of accident or produced by disease, bad ever occurred; 
and believing that the phenomena are explicable only upon the 
supposition of original malformation, I am compelled to arrive 
at the conclusion that that eminent pathologist, Cruveilhier, and 
that equally celebrated surgeon, the late chief of the Hotel-Dieu, 
were both in error with respect to the remarkable case recorded 
in the ninth livraison of the "Anatomic Pathologique."* 

I have, as yet, had an opportunity of examining only one 
other instance of congenital dislocation of the wrist-joint. The 
preparation which illustrates it was taken from the body of a 
young woman, who, many years ago, died of phthisis in the 
Richmond Hospital. The right wrist presented most of the ex- 
ternal characters which authors have assigned to luxation of the 
carpus fovTvards from injury. 

The lower extremities of the radius and ulna formed a re- 
markable tumour posteriorly, and the carpus could be felt pro- 
jecting in front. The hand, which was a little inclined towards 
the radial border of the limb, could be extended so far as to form 
a right lijie with the Jbre-arm, but the range of flexion was more 
limited than in the case of O'Neill. 

The patient had no remembrance of having ever met with an 
injury, and the case was supposed to be one of displacement of 
the bones of the fore-arm, consequent upon caries of the wrist^ 
occurring in early life; for the woman stated that the present 



' In 1836, I saw in the muaenm of the Bristol Infirmary, a CMt of a congenital luxa- 
ion of the wriaE ; the charflctare of the ddbnnity were predsely amilar to th 
n the prec^eding pngen. 
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conditioa of the joint Kad existed a3 long as she could recol- 
lect. 

From the following account of the post mortem examination 
of the limb, I think it will appear that neither disease nor acci- 
dent had any ahare in producing the deformity above described, 
and that the phenomena, disclosed by dissection, cannot be ex- 
plained upon any other supposition than that of congenital mal- 
formation of the bones composing the radio-carpal articula- 
tion. 

There was no vestige whatever of the natural carpal surface 
of the radius having ever existed; the anterior and posterior sur- 
faces of the bone meeting in a blunt or rounded margin, which 
was directed obliquely downwards and outwards. Its lowest part, 
which corresponded to the styloid process, was three-quarters of 
an inch below the level oi' the head of the ulna, for the reception 
of wliich the radius presented no articular surface. 

About three-quarters of an inch above the margin which ter- 
minated the surfaces of the radius, there existed upon the ante- 
rior aspect of the bone a deep cavity of an oblong form, which 
received one of the first row of carpal bones. It was limited 
above by a salient apophysis, which stretched across the inter- 
osseous space towards the ulna. Immediately below this fossa 
there was a perfectly smooth surface, thinly covered with carti- 
lage, and slightly concave, which, in the extended position of 
the hand, rested upon the posterior and internal part of the scar 
phoid bone. 

There were five bones in the first range of the carpus, the 
semilunar consisting of two perfectly distinct portions, an ante- 
rior and a posterior. The latter appeared to be the supernume- 
rary bone : it was prolonged upwards a little beyond the level of 
the former, and was that which articulated with the cavity 
already mentioned as existing on the front of the radius. 

It presented five articulating surfaces : an external, which 
joined the scaphoid, and an internal, which articulated with the 
cuneiform bone; an inferior (exceedingly small), which rested 
upon the posterior part of the os magnum; an anterior, which 
was convex, and articulated with the posterior surface of the 
normal semilunar bone; and, lastly, a posterior or dorsal sur-. 



i 




CONGENITAL LUXATIONS OF THE WRIST-JOINT. 



tace, wliich was slightly concave, and was adapted to tLe cavitj 
upon the front of the radiua. 

All these facets were perfectly smooth, and covered with 
tilage ; but there was no articular surface upon the superior 
aspect either of this or of the natural semilunar bone. 

When the hand was extended as far as possible, the radius, 
besides resting upon this supernumerary bone, was in contact 
with the dorsal surfaces of the scaphoid and trapezoid, and the 
head of the ulna reposed upon the back of the cuneiform bone. 
There was no trace either of caries or of any other disease having 
ever existed ; the investing cartilage of the carpal bones was 
every where perfect. 

From the preceding description it is, I think, obvious that 
this case cannot be considered as an example of old luxation, pi 
duced by accident or disease. 

To suppose that caries of the wrist-joint could be carried to 
such an extent, as to destroy completely the articulating surface 
of the radius, without implicating even the investing cartilages 
of the first range of carpal bones, would be altogether inconsis- 
tent with the received history of this disease. 

Even were it to be admitted that the absence of the carpal 
surface of the radius was owing to disease, or that (supposing the 
case to have been originally one of accidental luxation) it became 
gradually effaced, when the carpus was no longer in contact with 
it, the presence of an additional bone in the first range of the 
carpus still remains to be accounted for. 

Were it, for argument sake, to be further conceded that this 
was merely the consequence of a fracture oi' the semilunar bone, 
there is stiU to be explained the remarkable fact of the elongation 
of the radius. Neither disease nor accident will account for it ; 
but it is a phenomenon frequently witnessed in cases of congeni- 
tal luxations. In all the examples which have been recorded of 
congenital dislocation of the upper extremity of the radius, the 
neck of this bone has been foiind so much elongated, that its 
head was placed upon the same level as the summit of the ole- 
cranon process. A similar elongation of the neck of the femur 
has been observed in cases of congenital luxations of the hip- 
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The condition of the first row of carpal bones, the absence of 
the carpal surface of the radius, the absence of an articulating 
surface for the head of the ubia, and the elongation of the radius, 
constitute, in my opinion, an amount of evidence sufficient to 
prove that, in this instance, the deformity was not the result of 
accident or of disease, but was entirely owing to an original mal' 
formation. The commemorative circumstances of the case sup- 
port this opinion. 

The only example of dislocation of the carpus from accident 
that I am acquainted with, in which dissection established the 
exact nature of the injury, is that which haa heen recorded by 
M. Voillemier, in the Gazette Medicals, April, 1840. The fol- 
lowing is an abstract of this important case. 

Louis Levillain, aged 27, was admitted into the Clinical Hos- 
pital, September 28th, 1832, having fallen from the third story of 
a house into a court-yard. He was immediately carried to the 
hospital in a state of insensibility, with loss of the power of volun- 
tary motion, fixed and dilated pupils, and stertorous respiration. 
He had a comminuted fracture of the left humerus, and the left 
wrist-joint presented the appearances usually ascribed to luxation 
of the cai'pus backwards. As the patient was evidently dying, 
the reduction of tlie bones was not attempted. Death took place 
four hours after the occurrence of the accident. 

The fore-arm was semiflexed, the hand slightly inclined to 
tbe side of flexion, and the osseous plane, represented by the me- 
tacarpus and the carpus, was nearly parallel to that of the ibre- 
arm; the thumb was extended and abducted, and the fingers 
(themselves in a state of extension) were flexed upon the meta- 
carpus. The hand was not abducted, but was completely dis- 
placed towards the inner border of the fore-arm. 

At the posterior inferior part of the fore-arm there existed a 
prominence, apparently formed by the carpus, upon a level with 
the back of the hand, but elevated about eiglit lines above the 
posterior plane of the fore-arm ; it was rounded, and presented to 
the touch no bony ridge ; neither did the skin form a transverse 
fold at its base, in consequence of the inclined plane, which the 
extensor tendons, separated from the body of the radius, formed 
in their passage from the fore-arm to the back of the hand. The 
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distance from the aummit of this projection to the posterior ex- 
tremity of the middle finger, exactly corresponded with the 
length of the corpus and metacarpus of the right hand. 

At the anterior inferior part of the fore-arm, there also existed 
a transverse eminence, situated eight lines below that which waa 
noticed behind ; it was most remarkable at the outer side. Below 
this, the skin formed a distinct transverse fold ; for here there 
was no inclined plane, as the flexor tendons, which now covered 
the lower extremity of the radius, formed nearly a right angle 
witi the palm of the hand. 

At the outer angle of this transverse prominence, the styloid 
process of the radius was recognised, and both it and the styloid 
process of the ulna appeared to preserve their normal relationa to 
the bones of the fore-arra. 

The anatomical examination of tlie joint removed all uncer- 
tainty as to the nature of the injury. It was a true luxation of 
the wrist. The external lateral and posterior ligaments of the 
articulation were broken; the anterior was torn from the edge of 
the radius ; the internal lateral ligament alone was unbroken, but 
the styloid process was detached fi-om the ulna. There was no 
other fracture either of this bone or of the radius. The carpal 
bones were uninjured, with the exception of the scaphoid, a very 
superficial layer of which was removed close to the attachment 
of the posterior radio-carpal ligament. The lower extremities 
of the radius and ulna lay in front of the first range of carpal 

To the abnormal conditions of the wrist-joint, which are 
liable to be mistaken for dislocations of the carpus, there must 
now be added congenital malformations, but the history of the 
case will, in every instance, be sufficient to establish the differen- 
tial diagnosis, 
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" TaDlafcHB c'«t iiioiiu lu triits svaatage d'sjauter une InfirmiU nouvdte sa catalogue, 
d£ji trop oomlireux, dea inGrmiUs biunuues, qui me porta ft donner odd courts descrip- 
Uou de ce dfpluement, que 1« disir d'eviter aox gens de I'ait de gnvea eiteun de juge- 
ment, et sux nuladeii dca tralcemena auaai inutilea qu'Us sunt tigorKax.,~^DBpi^tnti.'' 



Anonq the numerous contributions with which the subject of the 
injuries and affections of the bones constituting the shoulder-joint 
has been of late years enriched, scarcely any have been devoted 
to the consideratian of the congenital luxations of the head of the 
humerus. 

In the year 1839, I published a short menioir upon this sub- 
ject," and am not aware of any detailed description of the symp- 
toms and anatomical characters of this remarkable malformation 
of the bones of the shoulder-joint having been published by any 
other author. 

Cases have been, it is true, from time to time recorded, of the 
reduction and permanent cure of congenital luxations of the 
shoulder; but we have no evidence enabling us to determine 
whether the deformity depended upon an original malformation 
of the glenoid cavity or not. Indeed, the mere fact of the per- 
manent reduction of the dislocation appears to constitute suffi- 
cient proof, that such cases did not possess the anatomical charac- 
ters which distinguish the true congenital dislocation ; and that 
there could not have been any malformation of the glenoid 
cavity, 

■ Dublin Jltilical Joiirnul, vol. xv. 
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I have lately Had opportunities of ascertaining, by post mor- 
tem examination, the exact state of the parts in ecveral cases 
which, during hfe, were supposed to have been examples of con- 
genital luxations of the shoulder, and whicli presented most of j 
the external signs of this deformity, but in which there was no 
malformation, either of the glenoid cavity or of the head of the [ 
humerus. Every surgeon is familiar with such cases; the pa- 
tients usually ascribe the deformity to injury received during 
cMldhood, for there is a natural unwillingnesa to admit any ori- 
ginal defect of organization ; but, in most instances, the paralysis, 
upon which the deformity depends, will he found to have existed 
at birth. 

In the instances to which I allude, the shoulder is flattened, 
the deltoid and scapular muscles are atrophied, and the capsular 
ligament is elongated. The head of the humerus can be easily 
pushed either inwards or outwards, so as to permit ol' the glenoid 
cavity being felt ; the whole joint is, as it were, loose ; the shoul- 
der droops, and the elongated limb may be said to dangle rather 
than to liang by the side. 

When the head of the humerus is pushed upwards, the ap- 
pearance of luxation is removed, and the rounded form of the 
shoulder is, to a certain extent, restored, although, in conse- 
quence of the atrophied state of the muscles, it does not recover 
its natural fulness. In the true congenital luxation, however, 
there is superadded to the atrophy of the muscles, a malformation 
of the bones composing the shoulder-joint. 

It has been demonstrated by Dupuytren, that the congenital 
dislocation of the head of the femur frequently escapes observa- 
tion in the infant, or, if noticed, is ascribed to a cause different 
from the true one. But when the pelvis begins to increase in 
breadth, and the child is subjected to longer and more fatiguing 
exertions, then the diagnostic signs of the original malformation 
become apparent ; and, when the pelvis becomes fully developed, 
and all parts have completed their growth, and are called into 
action, tlie natui-e of the affection can no longer be doubted or 
mistaken. 

The same remarks may be applied to the analogous condition 
of the ahoulder-joint. In early life, before the bones have reached 
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their full development, before the muscles which act upon the 
articulation are called to their full exertion, the outward signs of 
the deformity may escape observation; but when the hones of the 
shoulder have reached maturity, when the osseous prominences 
which overhang the joint stand out in rehef, then it is that the 
characteristic features of the original luxation become strikingly 
apparent. 

Guerin states that he haa observed three varieties of conge- 
nital dislocation of the shoulder," but he has not described the 
symptoms which accompanied them, nor furnished ua with any 
anatomical details. 

I have myself as yet ascertained, by post mortem examinar 
tion, the existence of only two varieties of this malformation. In 
one of these, the head of the humerus is placed beneath the cora- 
coid process; while in the other and more rare variety, it ia 
lodged in an abnormal socket, formed upon the dorsum of the 
scapula, below the outer and posterior part of the acromion. 

They may he termed the sub-coracoid and sub-acromial con- 
genital luxations, and may exist either upon one aide only or 
upon both. Of tlie latter species I have seen only one example, 
but several instances of the foiTner have come under my obeer- 
vation within the last few years. 

Cask I, — Congenital sub-aoracoid Luxation. — The first case of 
original luxation of the head of the humerus which came under 
my notice was that of Alexander Steele, ast. 20, for many years 
an inmate of the House of Industry, Dublin. His left shoulder 
presented an example of congenital displacement beneath the 

* " A. Direclemejit en baa, la t§ta de rhuiiifcua itant ataie k 9 centlin^tres an-des- 
BDDS dn lebord In&rieur de la citviti glenolde, cbez ua jeime homme in 10 ans, daot vdd 
le pUbv. Cette Iiucatimi a'est eflectn^ k la suite d'uiie paralj'ffle conipUle du delCoide et 
de la plupait dea nMrei musclea acapulo-humiraux et d'lm aUotigemeat de la capsule, par 
le Benl poids dn membre. L'epaule gauche du meine si^et prSseutdt la mime didbnniti 
i, ua degr6 beaucoup mulna proaonc^ 

" B. Luxation de Fhvmervt en dedane et en baa, eompUte (Tun cite et iacomplite de 
J'aMre, mr le mime individu. La teM de lliumiruB ^tait appliqute coatre les cdtea, et let 
bras mainlenus dans uae abducliua prokjue horizontsle, eona I'influenca de la rftraotion 
des muscles deltoides. (Le m^me caa a iH constats par M. Roux.) 

" C. Sub-laialiun en liail et ™ deJion, caractiris^e par nn gHssement de la lete de 
rhimieruB dans le ai-ns indiqu6." — Guerin, Becherehtt lat les Lvxationa ConginilaleM. 
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coracoid process, and his left foot, a Bpecimen of that variety of 
club-foot termed pes equinus. He docs not remember having 
ever met with any injury of the shoulder, the present condition 
of the joint having existed from the earliest period of his recol- 
lection. 

The muBcIes of the shoulder and arm ai'C wasted to a remark- 
able degree, the circumference of the centre of the arm being 
three inches and a half less than that of the opposite side. The 
atrophy has also extended to the muscles which pass from the 
side of the cliest to the humerus and scapula ; so much so, that 
the left side of the thorax, measured from the centre of the ster- 
num to a corresponding point posteriorly, is one inch and a hali' 
less in circumference than the opposite side of the chest. 

The trapezius muscle, though not so fully developed as its 
fellow, still is not wasted to such a degree as the other muscles of 
the limb. It is the principal muscle which moves the scapula; 
indeed it appears to be the only one capable of acting upon that 
bone. The left humerus is nearly half an inch shorter than the 
right. 

The motions of the arm are extremely limited : as it hangs 
by his side, he can merely swing it backwards and forwards, and 
even in this motion the scapula largely participates. He cannot 
abduct it in the least, or elevate it, neither can it be abducted for 
him, so i'ar as to bring it to the horizontal line. In the scapula, 
however, there is evidently a compensatory motion ; indeed, so 
great is its mobility, and so relaxed are its muscles (with the ex- 
ception of the trapezius), that when both elbows are pressed up- 
wards and with equal force, the left shoulder can be made to rise 
between three and four inches above the right. 

Although the muscles of the fore-arm are not wasted to such 
a degree as those of the arm, still great difficulty (owing, appa- 
rently, to the unusual mobility of the scapula, and the atrophied 
condition of llie biceps) is experienced in flexing the elbow- 
joint, so aa to bring the fore-arm even to a right angle with the 
arm. The elevation is not performed gradually, but with a sud- 
den jerk, in which the scapula is also raised considerably, and 
the arm closely applied to ihe side. The body is also inclined to 
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the opposite side during the effort, and the elbow supported 
upon the creat of the ilium. 

The head of the humerus can easily be pressed inwards, so as 
to allow ol' the finger being placed in the outer part of the glenoid 
cavity ; and when the bone is pressed outwards towards the acro- 
mion, the remainder of the socket can be felt, situated, appa- 
rently, upon a plane posterior to the outer portion. The head of 
the humerus presents nearly its natural form, as far as can be 
ascertained by an external examination. The loft acroraio-clavi- 
cular articulation enjoys an unusual degree ol' motion. 




The shoulder dues not possess its natural rounded form, yet 
still does not present the flattened appearance observed in cases 
of dislocation resulting from accident. 

The acromion process is prominent, and when the arm hanga 
by the side, the head of the humerus is so far removed from the 
under surface of the acromion, that the thumb can with ease be 
placed between them. By raising the elbow, the natural form of 
the joint is, to a certain extent, restored ; it still, however, wants 
the rotundity and plumpness derived from a proper development 
of its muscles. 

Cask II. — Conyenilal «ub-coracoid Luxai'mn. — In the month 

of Api-il, 1839, I visited Mr. H , ait. 20, whose left shoulder 

presented an example of congenital luxation beneath the coracoid 
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process, so closely resembling that described in the preceding i 
pages, as to render a full description of it unnecessary. 

The axis of the humerus was directed downwards and back- ' 
wards ; the head of the bone, as the arm hung by the side, lying i 
beneath the coracoid process; the external part of the glenoid I 
cavity could be felt beneath the prominent aeroraiou. J 

When the elbow waa drawn forwarda across the chest, the | 
head of the humerus passed outwards towards the acromion, 
allowing the abnormal portion of the glenoid cavity to be felt 
beneath the coracoid process. 

The muscles of the shoulder and of the arm were wasted, but, 
as in the case of Steele, the trapezius appeared to be nearly as well i 
developed as its fellow on the opposite side. The patient could , 
neither raise nor abduct the arm, and the scapula participated in 
all the under motions of the limb. The deformity had existed I 
from his bijth, but became much more obvious and striking as 
he increased in age and stature. 

Cask III. — Congenital- mb-coraooid Luxation. — A boy, let. ',>, 
was sent to me by Doctor Croker. The aunt of the cliild stated 
that hia right arm was paralyzed, but the peculiar and characte- | 
ristic manner in which the limb hung by his side induced me to i 
suspect the existence of an original malformation of the shoulder- 
joint. 

It was stated that he had nearly attained the age of one year , 
before the condition of the limb attracted attention, which waa 
then excited, not by the del'orinity of the shoulder, but by the 
atrophied condition of the muscles of the arm, when contrasted 
with tliose of the opposite side. The child had not met with 
any accident, nor did he ever complain of pain or of any other 
symptom indicative of disease of the articulation. 

The case had been treated as one of simple paralysis ; blisters 
and other severe measures were had recourse to for upwards of 
two years, but without being productive of any beneflcial effect. 
Various mechanical contrivances were subsequently, but ineffec- I 
tually, employed, with a view to retain the head of the bone in i 
its proper position. 

I inquired particularly whether the deformity of the shoulder 
had increased since it had first been observed, and learned that J 
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several years had elapsed before the full development of the appear- 
ances which the joint now presented. 

The characters of the deformity accurately resembled those 
which have been already mentioned, in the description of the 
case of Steele. There was the same prominence of the acromion 
process and wasting of the muscles ; the same mobility of the sca- 
pula; and the glenoid cavity, imperfectly developed, could be 
felt with equal facility and distinctness. The trapezius muscle 
was as well developed as that of the opposite side. 

Case IV. — Symmetrical mb-coracoid JLuxationSy congenital. — 
A female, 8Bt. 29, who had been for many years a patient in the 
lunatic department of the House of Industry, died of chronic 
inflammation of the membranes of the brain, and I was called 
upon to make the post mortem examination. 

Upon entering the room, my attention was attracted by the 
appearances which the shoulder-joints presented; the deviations 
from the normal state were most remarkable upon the left side. 

The muscles of the shoulder and arm were, atrophied; the 
acromion process projected considerably, and the head of the 
humerus could be perceived lying immediately beneath the cora- 
coid process, the apex of which was in a line with the bicipital 
groove of the humerus. The natural roundness of the shoulder 
had disappeared, and the elbow projected from the side, but 
could be readily brought into contact with it. 

The right shoulder presented similar appearances, but in a 
slighter degree ; the head of the humerus was not placed so directly 
beneath the coracoid process, but the flattened form of the shoul- 
der, the atrophied muscles, and the projection of the acromion, 
all indicated that the condition of the joint was similar to that of 
the opposite side. 

Although from the external characters, it was sufiiciently evident 
that the deviations from the normal state of the articulation were 
not the result of accidental violence, yet it was difficult to pro- 
nounce as to the exact nature of the alterations, to which the ap- 
pearances above described should be attributed. But, from the 
circumstance of both joints being similarly affected, and from the 
absence of any external sign of disease, I arrived at the conclu- 
sion that the deformities were the result of an original or conge- 
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nital malformation. The anatomical examinajion of the joints 1 
confinned this opinion. 

Upon tile left side there existed scarcely any trace of an arti- I 
culating surface, in the situation which the glenoid cavity occu* I 
pies in the normal state ; but there had been formed upon the J 
costal surface of the scapula, a socket of a glenoid shape, mea^ | 
suring about an inch and a half in its vertical direction, and as I 
inch and a quarter transversely. It reached upwards to the under | 
Hurface of the coracoid process, frora which the head of the I 




humerus was merely sepiratpd by the capsular ligament, there 
being no interval between the lummit of the abnormal socket and 
the coracoid process 

Around this socket the glenoid ligament, perfect in every re- 
spect, was continued from the margin of that small portion of the 
natural articulating surface which existed upon the axillary 
mar^n of the bone and to the apex of which the tendon of the 
biceps was attached The capsular hgament was perfect. 

The head of the humerus did not present its natural spherical J 
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form; it was of an oval stape, its long axis corresponding with 

tbe aliaft of the bone. The oval form was principally due to the 

deficiency of its posterior part, and there 

existed between the greater tubercle and 

the margin of the head of the bone, where 

the investing cartilage terminated, a broad, 

shallow depression, corresponding to the 

edge which separated the normal from tlie 

abnormal portion of the glenoid cavity. 

The shaft of the humerus was small 
and seemingly atrophied, and the position 
of the head of the bone, with respect to 
the coracoid and acromion processes, varied 
according iis the motion of rotation in- 
wards or outwards was imparted to the arm. 

In the natural state, these motions produce but little change 





in the relative situation of the head of the humerus; but in Afr< 
instance tinder consideration, during rotation outwards, the head J 
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of the bone passed towards the acromion process, and occupiedH 
tlie small portion that existed of the natural glenoid cavity, whilftS 
rotation inwards hrought it altogether beneath the coracoid prcH4 
cess, so that the finger could be easily sunk into the outer portioi»J 
of the socket. ■ 

Upon the right side, although the condition of the bones wan 
somewhat different, the characteristic features of the defonnitjM 
were similar. H 

The malformation of the glenoid cavity (limited to its innen 
third) consisted in a deficiency of its internal border. At thefl 
junction of the middle with the inner portion, the surface of th^H 
socket began to slope inwards and backwards, thus presenting aitM 
inclined plane, the inner margin of which was constituted by flfl 
ridge of bone, extending from the posterior inferior part of thsM 
root of the coracoid process downwards and forwards to the lowerl 
extremity of the glenoid cavity, the surface of which was thusj 
rendered convex from side to side. ■ 

The tendon of the biceps and the capsular ligament were peEJfl 
feet, but the latter was attached to the osseous ridge already men'*B 
tioned, as forming the inner margin of the abnormal portion of9 
the glenoid cavity. M 

The head of the humerus was of an oi 
meter being placed vertically. Its poattnui 
was deficient, the head of the bone 
appearing as if a section had been 
made of it from above downwards 
Its anterior part presented an irregu- 
lar osseous ridge, which corresponded 
to the abnormal portion of the glenoid 
cavity. The oval shape of the head 
of the humerus, and the deficiency ol 
its posterior portion, were much more 
remarkable than upon the opposite 
side. In this case it was ascertained 
beyond the possibility of doubt that 
there had been no disease of either 

scapulo-humeral articulation, at any period of the patient's lif% 1 
nor had they ever been the seat of injury of any description. 
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The preceding cases fumisli, in my opinion, well-marked in- 
stances of original aub-coracoid luxations of tlie head of the 
humerua. From the similarity of their history, and their close 
resemblance to each other, as regards the external characters of 
the deformity, and the period of its duration, it is obvious that 
they all belong to the same category; while the fourth caee fur- 
nishes sufficient anatomical evidence of their having all been ex- 
amples of congenital dislocations. 

The position of the glenoid cavity, the remarkable form of 
the head of the humerus, the presence of a perfect glenoid liga- 
ment, the absence of any trace of disease, and the existence of 
the deformity upon each side, all indicate the original nature of 
the malformation. 

Case V. — Symmelrieai nui-acrotnial Luxations, congenital. — 
A woman, named Judith Tracy Doyle, £et, 42, a lunatic, died 
upon the 8th of February, 1^39, in the House of Industry, Dub- 
lin. She had been a patient in the lunatic department of the 
institution for fifteen years, and was subject to severe epilepliu 
convulsions, which ultimately proved fatal. 

Upon the day subsequent to her death, I made an examina- 
tion of the body. The brain presented the appearances so fre- 
quently observed in idiots ; the convolutions of the cerebrum 
were small and atrophied, and the anterior lobes separated from 
the frontal bone by an interval of, at least, three-quarters of an 
inch.* 

While engaged in the examination of the brain, an unusual 
appearance of the left shoulder-joint accidentally attracted my 
observation. TJie head of the humerus appeared to have been 
dislocated upon the dorsum of the scapula. Finding that the 
opposite shoulder presented precisely similar appearances, I had 
no hesitation in expressing my opinion, that the case was one of 
double congenital luxation of the head of the humerus back- 
wards. 

The two shoulders resembled each other so perfectly, not 
only in their external conformation, but likewise in their anato- 
mical characters, that a detailed description of one will be suffi- 
cient, 

• See CrnveiUiiBr. livruaon v. and viii. 
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The coracoid process, owing to the removal of the head of tha J 
humerus from its vicinity, formed a most remarkable projection,. I 
and (the subject being emaciated) the eoraco-brachialis and the! 
short head of the biceps could be seen passing very obliquely'J 
downwards and outwards, and tlie anterior margin of the coraoo-J 
acromial ligament stood out in strong reUef. The acromion pro- J 
cess was unusually prominent, although it did not project as much ^ 
as in any of the accidental dislocations of the shoulder. 

The glenoid cavity could not be felt, although the head of 
the humerus was far removed from its natural position ; the 
shoulder appeared higher than natural, and was flattened ante- 
riorly ; but posteriorly a round, solid tumour plainly indicated the 




situation of the head of the bone. It accompanied every motion 
imparted to the shaft of the humerus, and was placed upon the 
dorsal surface of the scapula immediately below the acromion 
process. 

The transverse diameter of the shoulder was much greater 
than natural, the distance between the coracoid process and the 
external surface of the head of the humerus being three inches 
and a half. The arm was directed obliquely downwards and in- 
wards ; the elbow was in contact with the side, and the hand and 
fore-arm in a state of pronation. 

Upon removing the muscles, and exposing the interior of the 
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joint, I found that there was no trace of a glenoid cavity in the 
natural situation ; but upon the external surface of the neck of 
the scapida there was a weU-formed socket, which received the 
head of the humerus. 

It was an inch and three-quarters in length, and an inch in 
breadth ; it was a little broader above than below, and its summit 
was less than a quarter of an inch from the under surface of the 
acromion process. It was directed outwards and forwards, was co- 
vered with cartilage, and surrounded by a perfect glenoid liga- 




Thc tendon oi' the biceps muscle arose from the most 
lal part ol' its superior exti'emity, from whence it passed 
downwards and outwards very obliquely, in order to reach the 
bicipital groove of the humerus. The axillary margin of the sca- 
pula, if prolonged upwards, would have passed nearly altogether 
internal to this abnormal socket. 

The surfaces of the acromion process, instead of being directed, 
as in the natural state, the one upwards and outwards, and the 
other downwards and inwards, looked directly upwards and 
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downwards. The capsular ligament was perfect. Tlie scapula 
was smaller than natural, and its muscles badly developed. 



i 

I The head of the humerus, upon the right side, was of an oval 

or ublong form, somewhat broader above thuii below ; its ante- 
rior half alone was in contact with the glenoid cavity. This por- 
tion was covered with cartilage, the remaining half being rough 
and scabrous, and totally destitute of articular cartilage. The 
inner edge of the humerus, if prolonged upwards, would have 
passed between these two portions of the head of the bone. 

The greater tubercle was natural, but the lesser was elongated 
and curved, forming a moat remarkable process : it was an inch in 
length, and bore some resemblance to the coracoid process of the 
scapula. At its root it presented a smooth, convex, pulley-shaped 
surface, round which passed tlie tendon of the biceps muscle. 
The arrangement reminded me of tlie passage of the posterior 
fibres of the temporal muscle over the pulley of the zygoma. 

! Upon the left aide, the head of the humerus presented almost 
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precisely Bimilar appearances, — tte only difference, in fact, being 
that the leaser tuberosity was not as large as upon the opposite 





side. It presented, however, at its base, the same smooth, convex 
surface for the accomodation of the tendon of the biceps. 

Were it not for this remarkable conformation of the lesser 
tubercle, the tendon, in consequence of its exceedingly oblique 
course, would have been in danger of slipping from the bicipital 
groove. The contraction of the biceps, tending to bring it into 
a right line with the muscular fibres, would, probably, have ulti- 
mately displaced it from the shallow groove which the normal 
bone presents. The hypertrophy of the tuberosity, therefore, 
appears to have been the result of a subsequent process, estab- 
lished in order to counteract the danger to which the very oblique 
course of the tendon, with regard to the muscular fibres, ex- 
posed it. 

That the phenomena noticed in this remarkable case origi- 
nated neither in disease nor accident ia, I think, sufficiently 
obvious. The complete absence of a glenoid cavity in the natu- 
ral situation; the existence of the deformity upon each side; the 
perfect resemblance between the abnormal sockets, in form, size, 
and position; the integrity of the tendon of the biceps and of the 
capsular and glenoid ligaments; and the peculiar form of the 
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head of the huuierua upon each side; — all support the opinion 
that the dislocationa must have existed at birth. 

In the present state of our knowledge, however, and in the 
absence of a more extended scries of observations, itia, asChelius 
has remarked, impossible to determine with certainty whether 
the cause of the luxation should always be sought for in on ori- 
ginal deficient formation of the articular surfaces; or whether 
such dislocations may not be produced by the peculiar position 
of the foetus in the womb, the particular changes subsequently 
Ibund depending on the long continuance of the displacement. 

Indeed, notwithstanding all that has been written upon the 
subject of congenital luxations, our knowledge of it is still very 
imperfect, and opinions of the most opposite nature are main- 
tained with regard to their causes. 

Brescliet, Dupuytren, and, indeed, most other writers, have 
looked upon them as the result of arrested development of the 
bones and their sockets. Chelius and Cruveilhier ascribe them 
to the position of the fcetus in the womb. Guerin considers thern 
as the product of au active or primary retraction of the muscles, 
the remote cause of which is to be sought in the affection of 
some central part of the nervous system ; and that they result 
from the same causes as club-foot, wry-neck, &c.* Chelius, aa I 
have already mentioned, believes that the position of the tcetus 
in the womb is the principal cause of congenital luxation, which 
it produces either directly, or by preventing the development of 
the component parts of tlie joint, and, therefore, that the latter is 
not to be considered as a primary cause, but only as a conse- 
quence. 

This opinion is, probably, to a certain extent, correct; but 
pathologists appear to me to have erred in ascribing the origin of 
these dislocations to one cause, operating in all cases. Some 
may be owing to the position of the foetus ; others to an arrest of 
development, and a lesion of some of the nervous centres may be, 
perhaps, the remote cause of the deformity in some instances. 
This opinion is supported by the frequent occurrence ofconge- 

' " Ccs luxadona a'cnchainent done A U 
I'ipina, le pied-bot, la tortiooIU." — Reckeri 
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nital luxations in idiots, and also by tlie fact of their being bo 
often symmetrical; but it is diiBcult to believe in the possi- 
bility of effecting a permanent cure of the deformity, if wc are to 
recognise a lesion of some of the nervous centres as its source in 
all instances. 

It is not, however, my intention to discuss this difficult sub- 
ject, for I am wholly unprepared to offer any satisfactory expla- 
nation of the causes of original luxations; nor can any sufEcient 
solution of the phenomena be arrived at, except by the examina- 
tion of the fcctus at the earliest periods of intra-uterine life. The 
hypotheses hitherto promulgated have reference only to that 
form of displacement observed at birth ; but I believe, with Du- 
puytren, that there is another form which is original, and coeval 
with the earliest organization of the pai-ts. 

In his memoir upon congenital dislocations oftho hip-joint, 
this distinguished surgeon has remarked, that " Whatever some 
physiologists may have said, there are certain vices of conforma- 
tion which are altogether original, and are referable to a defect in 
the organization of the germs. May not the deformity of which 
we have been speaking appertain to this class ? In adopting this 
hypothesis, a ready explanation of tiic simultaneous dislocation of 
(in most instances) both thigh-bones is afforded; and the perfect 
health at birth of the subjects of this affection, together with the 
entire absence oi' any evidence or symptom of disease, past or 
present, in or around the articulation, would serve to confirm the 
probability of this suggestion." 




" n aemble, au premier coup d'cril, que tout ce qui sat relalif t I'MliciJation de lit 
machoire inferieure vt t ert motivcments cat g6^iifiraleTnent coonu, ou que le peu qui res- 
lerait a dire sur cette partie de U science n'eat pus d'linc uacz Rronde Importance pour qu'on 
doive t'en occuper ; cependant rien n'eat i d^daigucT lorsqu'il fi^ngit du la co 



The following remarkable instance of congenital luxation of 
the inferior maxilla came under ray observation in the year 1840, 
and is worthy of being recorded, inasmuch as it tends to complete 
the series of what have been termed congenital dislocations. 

1 am not aware of any other example of this singular malfor- 
mation having been described, the following brief notice by 
Guerin, being the only allusion to the subject which I have been 
able to discover: "Luxation complete de la machoibb dans 
LE9 fosses zygomatiques. Je I'ai observee aur un fcetus deren- 
cephale que voici ; la tension et le raccourcissement des muscles 
abaisseurs et des pterygoTdiens externes contrastcnt avec I'allon- 
gement et I'araJncissement des temporaux ot des masseters."* 

In the month of April, 1840, Edward Lacy, Kt. 38, an idiot 
from his infancy, was transferred from the Lunatic Asylum at 
Island Bridge, to the Hardwicke Hospital, in consequence of an 
attack of bronchitis complicated with diarrhcea. After a short 
period he so iar recovered that he was removed into the conva- 
lescent ward of the hospital ; but, upon the 2nd of May, he was 
again attacked with cough, followed by violent hemoptysis, and 
expectorated a large quantity of blood, partly fluid and in part 
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coagulated. The haemorrhage continued to recur at intervala 
during the 3rd and 4tb ; his breath became extremely fcetid, and 
his strength waa observed to be failing rapidly. He died upon 
the night of the 5th. 

It ia unnecessary to describe at length the morbid appear- 
ances which the lungs presented; suffice it to say, that there 
existed in the lower lobe of the right lung a gangrenous cavity, 
containing several oimceg of decomposed blood, and that the left 




limg was similarly afibcted. The right side of the brain ^ 
smaller than the left; thei-e was opacity of the membranes, and I 
subarachnoid effusion. 

While engaged in examining the head, a singular deformity | 
of the countenance, which is accurately represented in the aocom-T 
panying figure, attracted my observation. The right and left sidefll 
of the face seemed as though they did not belong to the same 
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dividual, the left being in oTcry respect larger and mote hilly 
developed. TJponthia side the promiaence of the malar bone and 
of the arch of the zygoma, the development of the maaseter mus- 
cle, and the fulness of the parotid space, all in a remarkable 
manner contrasted with the atrophy of the opposite half of tho 
countenance, which, in the situation of the zygoma, presented a , 
concavity in place of a convexity, and in the parotid space a very I 
distinct depression. The countenance was, moreover, crooked 



iJk^^ 




in almost every feature. Upon the right side the angle of the 
mouth was higher than upon the left, while upon the left the 
orbit was placed a little higher than upon the right; the super- 
cihary arch was much more projecting, and the eye more promi- 
nent. 

The right aide of the face appeared as it were sunk in, and | 
the extremity of the finger could be placed between the paro- 
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tideal margin of the jaw and the front of the external auditory 
canal. 

In the preceding and two following viewa of the skeleton of 
the head and face, most of the characters above described can be 
distinctly seen. 

Upon elevating the integuments, and contrasting the dissected 
musclcH of either side, those of the right were found to be muck 




smaller than their fellows of the left side. The masseter, in parti- 
cular, was atrophied both in length, breadth, and thickness ; the 
temporal and pterygoid muscles also appeared small when cona- 
pared with those of the opposite side, but as regarded colour and 
consistence, the muscular fibre did not deviate Irom the normal 
condition, nor was there any appreciable difference between the 
nerves of either side. 
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The muscles having heen removed, and tlie hones and liga- 
nienta exposed, the condition of the right temporo-maxillary arti- 
culation was carefully examined. , 

When the mouth was closed, and tlie teeth maintained in I 
apposition, as exact as the abnormal state of the parts admitted I 
of, the external lateral Ugament of the lower jaw, instead of hein| 
directed backwards, was seen descending obliquely forwards, to I 




be attached to a very imperfectly developed condyle, which waa 
not in contact with that portion of the temporal bone, which, 
in the natural state, corresponds to the glenoid cavity, being 
separated from it by an interval of at least a quarter of an inch. 

There was neither an interarticular cartilage nor cartilage of 
incrustation, the osseous surfaces of the joint being invested by a 
thick periosteum alone. Tliere was no distinct capsular ligament. 
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The ekeletou of the cranium and face preaented most interest- 
ing and remarkable appearances. 



INFEEIOB MAXILLAKY BONE, 

The right side ol' the inferior maxillary bone was considerably 




smaller than the left, the atrophy extending forwards to within a 
very short distance of the symphysis, and affecting the bone as to its 
length, breadth, and thickness, the ramus being half an incli less 




in its transverse diameter, and its parotideal margin half ai 
shorter than upon the opposite side. 

The lower edge of the bone presented a deep concavity at 
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its posterior part, and the angle was remarkably prominent and 
cui'ved outwards ; the parotideal margin, thin, concave at its upper 
part, and forming nearly a right angle with the body of the bone, 
terminated above in a small curved process, directed nearly horU I 
zontally inwards, its superior surface being directed slightly out- 
wards, and its inferior shghtly inwards. 

This proceaa, which in form eomewhat resembled the cora- 




coid process of the scapula, was the only vestige of the existence 1 
of a condyle, and was destitute of cartilage. 

The external pterygoid muscle was attached to its anterior ] 
and inner part, and the external lateral ligament to its otiter j 
surface ; there was a complete arrest of development in the con- j 
dyle ; the coronoid process was small and thin, and the sigmoid ] 
notch could scarcely be said to exist. 

TEMPORAL BONE. 

The deformity noticed in this bone consisted in an arrest of 
development of the zygomatic process. The superior or longitu- 
dinal root existed, but the transverse root or articular eminence 
was absent, there being in its place merely a flat surface des- i 
titute of cartilage. At the point where the two roots meet in the 
normal state, or, in other words, at the tubercle of the zygoma, 
the temporal was joined to the malar bone, the suture wliich 
connected them being distant only half an inch from the circum- j 
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ference of tEe external auditory canal, while upon tlie opposite 
Bide the interval was one inch and a half. 

The transverse root of the zygoma not having been developed, 
there consequently did not exist any glenoid cavity. There waa 
in its place merely a quadrilateral-shaped surfaee, nearly flat, the 
inner portion alone of which waa concerned in the motions of ike 
jaw upon this side, and here it presented a shallow sulcus, directed 
from before backwards, nearly parallel to the posterior part of the 




Bpheno- temp oral suture. This sulcus formed a segment of a large 
circle, in which moved the ciu"ved and atrophied process, repre- 
senting the condyle of the jaw. There was no deformity what- 
ever of the non- articulating portion of the bone, posterior to the 
Glasserian fissure. 

The entire bone was somewhat smaller than that of the oppo- 
site side. The cerebral surface of its mastoid portion presented no 
channel or groove whatever for the accommodation of the great 
lateral sinus; and the jugular foramen upon thia side was scarcely 
half as large as upon the o 



The malar bono, in siee and shape, formed a. very remarkable 
contrast with its i'ellow. It was small and thin, its facial aur- 
feoe concave and its zygomatic process, of extraordinary length, 
extended as far back aa the situation which the tubercle of the 
zygoma occupies in the normal state, thus forming the en.tire of 
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the zygomatic arch, which was concave externally, and couvex | 
towards the zygomatic fossa, tlie transverse breadth of which waa I 




diminished by a quarter of an inch. The suture, by which it 
was joined to the temporal bone, was only apparent inferiorly. 




The process itself entered into the composition of the pulley- 
shaped surface, over which pass the posterior fibres of the tem- 
poral muscle. 



SUPEEIOR MAXILLABT BONE. 

This bone was also much smaller than natural ; its alveolar i 
border did not descend as low as that of the opposite bone, nor . 
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did the suture by whJcli it was united to its fellow occupy tlio 
median line, ao that the palate did not conaiat of two aymmetri- 
cal portiona, the suture being directed obliquely from before and 
from the right back-wards and to the left. 

The right side of the sphenoid bone, also, was much smaller 
than the left. The atrophy affected principally its great wing, 
which was a quarter of an inch smaller in every direction upon 
this than upon the opposite aide. There waa a corresponding 
diminution in the size both of the temporal and zygomatic fossae. 




In consequence of the atrophy of the superior maxillary, 
malar, and sphenoid bones, the right orbit was somewhat aiaaller 
than the left ; and the outer portion of its circumference retired 
so much, as to justify us in supposing that there must have been 
a much greater range of lateral vision upon this aide than upon 
the opposite. 

The motions of which the lower jaw was capable in thia case 
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were more extensive than those which it cnjoya in the normal I 
state, especially lateral motion, or, more correctly speaking, a ] 
movement by which the right ramus was drawn backwards and 1 
forwards, approaching the auditory canal and the posterior sur- 
face of the malar bone alternately ; wliile upon the left side the 
condyle underwent a species of rotation upon its axis, and during 
life the patient was observed to be constantly performing thia 
motion, and the right aide of the face was continually affected , 
with spasmodic twitches. 

When the mouth was closed, the incisor and canine teeth of ] 
the superior maxilla projected beyond those of the inferior, and ] 
when opened, all the i'eatures of the deformity were increased, 
and the crookedness of the mouth became particularly apparent. 

It has been maintained by Ribes, that the formation of the 
glenoid cavity is consequent upon the growth of the condyle, 1 
and that, were thia process not formed, there would not exist j 
either a glenoid cavity or an articular eminence. ] 

The opinions upon thia subject, of the distinguiahed writer to I 
whom I have alluded, are expressed in the following extracts 
from his memoir upon the articulation of the lower jaw : 

" Les deux parties du temporal (glenoid cavity and articular ' 
eminence) dont je viens de parler n'existent point dans le fcetua. 
Jusqu'au septieme moia de la grossesse, on ne trouve qu'une sur- 
face plane, et nuHe trace d'apophyse transverse : vers le neu- 
vieme, on distingue a peine le commencement de la eavite gle- 
noidale; mais bientot I'une et I'autre partie se fbrment, et sont 
le produit de la pression que le condyle exerce sur le temporal. 

" La mfichoire inferieure, par sa disposition preaque droite 
dans lea enfants, a le centre de ses raouvementa, comme il sera I 
dit plus loin, dans I'axe d'une ligne qui passerait transversale- 
ment d'un condyle a I'autre, co qui fait que ces eminences ne ' 
changent point de place : la pression constant qu'ellos cxercent J 
contre le temporal s'oppose a son developpement dans ce point, 
et la eavite s'y forme. I 

" Mais comme a cet 5ge presque tous les mouvements son* I 
homes a I'abaissement et a I'elevation, le condyle qui frottait 1 
d'abord legercment sur le rebord interieur de la eavite, appuyo I 
par la auite sur ime portion plus considerable do ce rebord. I 
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** Ainsi toute Tetendue de cette elevation s^encroute insen- 
siblement de cartilage, et prend une forme analogue a celle du 
condyle reconvert par le ligament inter-articulaire. Cette apo- 
physe reste toujours plus saillante que la cavite, parce que celle- 
ci est constamment pressee par le condyle qui s'oppose a son 
developpement, tandis que Tautre n'est rencontree qu'a des inter- 
valles de temps assez eloignes pour qu'elle n'empeche son accrois- 
sement que jusqu' a im certain point. 

" Le condyle porte aussi ses effets sur la partie posterieure 
de la cavite, et principalement sur la partie anterieure du con- 
duit auriculaire, qui serait parfaitem.ent cylindrique sans la pres- 
sion du condyle qui Taplatit un peu anterieurement. 

" D'apres ce que je viens de dire, la cavite glenoidale et I'apo- 
physe transverse sont le produit de la pression inegale qu' exerce 
le condyle sur les deux points du temporal ou elles se trouvent 
placees ; sans la presence de cette eminence^ il n^eansterait aucane trace 
de cavite ni d'apophyse transverse et ces parties du temporal seraient 



au mime niveau,^'"* 



Although the preceding description appears to be supported 
by the case of Lacy, I am by no means willing to admit that the 
formation of the glenoid cavity is the result of a process so purely 
mechanical as that implied in the theory of Ribes. 

It is true that the development of the condyle precedes that 
of the glenoid cavity ; but it by no means follows firom thence, 
that the formation of the latter is the result of the pressure of the 
former. Were the nearly plane surface of the foetal temporal 
bone, with which the condyle is in contact, deepened into a gle- 
noid cavity, by the pressure of that condyle, it would be natural 
to expect that this increased depth would be indicated by a cor- 
responding convexity of the cerebral surface of the roof of the 
cavity. This, however, is not the case, nor does the growth of 
the condyle appear to exert, as stated by Ribes, any influence 
upon the form of the osseous portion of the external auditory 
canal ; for, in the case which I have described, in which it is ob- 
vious that a condyle had never existed, the meatus, both in form 
and size, was identical with that of the opposite side. 

* Collection des Theses de M^decine. 
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It appeara to me that the formation of the glenoid cavity is 
due, not to the pressure of the condyle, but to the growth of the 
articular eminence, previous to the development of which, there 
merely exists an almost plane surface, which would readily admit 
of the occurrence of luxation, were it not for those peculiarities 
of conformation which characterize the inferior maxillary tone 
of the infant, and which render almost impossible the occurrence 
of dislocation at this period of life. 

But according as the transverse root of the zygoma becomes 
developed, the depth of the glenoid cavity increases, and an ob- 
stacle is thus opposed to the occurrence of luxation, an accident 
which the form of the jaw in the adult favours, in a manner 
which strikingly contrasts with the immunity from such an injury 
enjoyed by the tern poro-m axillary articulation in early life, 

In the case of Lacy, the fostal condition of the temporal 
portion of the joint remained throughout life, there being neither 
glenoid cavity nor articular eminence. The zygomatic portion 
of the temporal bone was, in fact, never formed, and hence the 
elongation of the zygomatic process of the malar bone, which, 
of itself, formed the entire of the arch. 

This circumstance is, of itself, safficient to prove that the 
abnormal state of the joint was a congenital malformation, and 
not the result of disease or of accident, neither of wliich could 
have produced the singular deviation from the normal position 
of the suture which joined the zygomatic process of the malar 
to the temporal bone. 

The deviations from the normal state of the temporo-maxillary 
articulation, which it is necessary to distinguish from congenital 
luxation, are, accidental dislocations and chronic rheumatic arth- 
ritis. 

The differential diagnosis between tlie congenital and the ac- 
cidental luxation of the lower jaw is suiEciently simple, as will 
appear from the following brief description of the latter. When 
both condyles are luxated, the characters of the resulting defor- 
mity are so remarkable, that were there not recorded cases to the 
contrary, we could scarcely suppose it possible that the true na- 
ture of the accident could be overlooked. 

The mouth remains widely opened, and the individiial is 
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unable to close it; the incisor teeth of the lower project beyond 
thoBe of the upper jaw; the saliva flows from the mouth invo- 
luntarily and profusely ; speech is difficult, and the pronuncia- 
tion of labial consonants impossible ; deglutition cannot be per- 
formed, and the motions of the tongue are limited. 

The masseteric regions of the cheeks are flattened, a deprea- 
slon is observed in front of the auditory canal, immediately be- J 
low the horizontal root of the zygoma, and the finger can be j 
sunk into the parotid space. The coronoid process forms below I 
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the malar bone, a prominence whicli is very visible externally, I 
but which is moat distinctly felt through the mouth. 

There is likewise an evident fulness in the temporal fossa, 
between the eyebrow and the ear, immediately above the zy- I 
goma. This prominence (which does not seem to have been ( 
noticed by any writer except Mr. Adams") appears to be thus 1 
produced. Aa soon as the condyle has cleared the articular emi- I 
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nenco, it at once becomes placed upon a higlier level than tlie 
apex of the coronoid process ; it ia elevated in the same propor- 
tion aa the coronoid process is depressed. It thus comes into con- 
tact with and pushes upwards the posterior fihres of the temporal 
muscle, which pass horizontally, or nearly so, over the puUey- 
shaped surface of the zygoma. To the displacement and stretch- 
ing of those fihres over the upper surface of the condyle, the pro- 
minence alluded to ia, I conceive, to be ascribed. 

The preceding illustration of the external signs of luxation | 
of the jaw was drawn from a cast of the face of a womaa, who ] 
had dislocated both condyles while eating a large potato. 

She applied at Jervis-street Hospital, where the pupils made 
several ineffectual attempts at reduction, before she was seen by ' 
Mr. Adams, She at first objected to his proceeding with ano- 
ther attempt, and some delay being thus incurred, he availed 
himself of the opportunity to have a cast made of the face. When 
the reduction was proceeded with, the condyles were replaced i 
separately. 

There was profuse salivation while the luxation continued: 
all the other symptoms are well displayed in the engraving, — the 
widely-open mouth, the advanced chin, and the prominence be- 
tween the eyehrow and the ear in the temporal fossa. i 

When the luxation of the condyles is left unreduced, the chin 
gradually becomes elevated, the patient is enabled to close the 
mouth, the involuntary flow of saliva ceases, the faculty of speech 
is regained, and most of the characteristic signs of the nature of 
the injury disappear; but the projection of the chin, and the ad- 
vance of the lower incisor teeth still remain, and are sufficient to 
distinguish the deformity from that produced by congenital mal- 
formation. 

The alterations which take place when the dislocation ia 
abandoned to nature, are thus described by Ribes:" 

" Voici les changements qui survicnncnt. La milchoire est 
i'levc peuapeu; les condyles arcboutent devant les apophyses 
transverses, executont im petit mouvement de rotation d'avant en 
arriere dans le sens de lour axe transversal, de maniere que la 
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partle la plus elevee du condyle devicnt poaterieiire, ct la partle 
anterieure dcvient superieure. 

" Ce premier changcincnt iavorise I'eleTation de la m4choire, 
et cet oa est susceptible alors d'un petit abaissement. Ceg pre- 
miers mouvemenis soot accompagnea dc douleura produitea par la 
pression des nerfe masseterins et temporaux profonds; mais elles 
diminuent parce que lea condyles reculent et que les nerfa sont 
pousses en avant. 

" H reate par la suite ua espace auffisant pour que les con- 
dyles ee logent devant lea eminencea transveraes, sans que les 
nerfs soient oxpoaea a aucune pression dc la part du condyle. La 
tension douleureuse qu' eprouvent lea nerfa dentaires doit cesser, 
parce que leur allongement devient moins grand. 

" Les denta des deux maclioirea se touchent, d'abord les mo- 
laires, et les autres auccessiTenient : cependant les incisivea inie- 
rieurea restent un peu eloignees des superieurs et lea depasaent, 

" Le menton est plus saillant, et la maclioire inlerieur, elevee 
insensiblement peut a la longue Stre presque entlerement rap- 
procliee de la superieure." 

I have never had an opportunity of ascertaining, bj poM mor- 
tem examination, the exact situation which the condyles occupy 
when the lower jaw ia dislocated; nor have I been able to find, 
in the writings of any author, a description of the anatomical 
characters of unreduced luxations of this bone. 

It is stated by Kibes that L'Heritier exhibited before the Aca- 
demy of Surgery a specimen of dislocation of one condyle, which 
had occurred long before the death of the individual,* but he has 
not detailed the particulars of the dissection. 

The case repreaented in the annexed illustration was that of 
a female who was admitted into one of the metropolitan hospitals 
for an extensive bum received during an epileptic convulsion ; 
she had another fit in the hospital, during which the dislocation 
occurred. It was not noticed by the surgeon, and remained ever 
after unreduced. The woman, at the time the drawing was exe- 

■ " L'Hirrider a pt&sealt ausai £ TAcadfinie de Chirurgie un crane, dans lequel il y 
avait InxatJon d'lui coiidyls senlment ^ mius la dispogitiaa de cette eminence et de U 
caviU glinoidale frtait tdlenieDt chajig^e qu'on ne pouvait doiiter que la maladie n'ezU- 
tail depuin long-temps arant la mait."~^Eibei, Inc cii. 
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culxid (n, year after the occurrence of the accident) could close the 
lips perfectly, but was able to open the mouth only to a limited 




extent; the teeth of the lower jaw remained advanced, but the ■ 
involuntary flow of saliva had ceased, and the faculty of speech 
had been regained. 

When only one condyle is luxated, the mouth is half open 
and carmot he closed; the filtrnm becomes oblique, the chin is 
carried towards the side opposite to tliat on which the luxation 
exists, and the teeth of the lower jaw undergo a corresponding 
displacement ; the incisor teeth, aa remai'lcod by Sir Astley Cooper, 
are not only advanced upon the upper jaw, but are no longer in a 
line with the axis of the face. The prominence caused by the coio- 
noid process is perhaps more striking than in the case of luxation I 
of both condyles; the fulness of the cheek thus produced forms a 
remarkable contrast with the sinking in of the side of the face, 
in the instance of congenital dislocation which I have described. 
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The appearances which characterize the luxation of one con- 
dyle are well represented in the accompanying engraving. The 




accident occurred in this instance hy yawning widely, but ther 
had been a previous dislocation during an epileptic convulsion. 

Mr. Hey has observed that it is not always easy to recognise 
the dislocation of one condyle. "One would expect," he aajs, 
" from a consideration of the strueture of the parts, and from the 
description given in aysleins of surgery, that the chin should be 
evidently turned towards the opposite side ; but I have repeat- 
edly seen the disease, when I coidd discover no altemtion in the 
position of the chin. The symptom which I have found to be 
the beat guide, in this case, is a small hollow which can be felt 
behind the condyle that is dislocated, which does not subsist on 
the sound side." 
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e of luxation of the right condyle, 



1 seen, 11 
e eiForta at reduction a 

The detormity which accompanies the congenital luxation j 
should also be distinguished from the distortion of the counte- J 
nance produced by chronic rheumatic arthritis of the temporo- 
m axillary articulation. 

In the majority of instances, this remarkable disease attacks 
those of advanced age, and is symmelrical : but occasionally it 
occurs during the period of adult life. In the latter case, it ia 
generally more rapid in its progress, is accompanied by greater 
pain, and is more hable to implicate the neck of the condyle and 1 
the ramus of tlie jaw. 

In some cases, a bony tumour, constituted by the enlarged 
condyle, cnn be felt disiinctly beneath the zygoma, immediately 1 
in front of the external meatus. The lymphatic glands on the 
surface of the parotid and behind the eai', are also prone to en- 
largement. The pain which accompanies the disease ia not ' 
usually severe, but is more or less constant, and is generally 
influenced by the state of the weather. ' 

The nature of the distortion which attends this remarkable | 
affection, varies according aa one or both articulations are en- 
gaged in the disease. When it is contined to that of one aide, 
and has existed for a considerable period, the mouth becomes 
crooked, the affected side of the jaw being drawn forwards and 
towards the opposite side, so that the teeth of the lower jaw, 
upon the sound side, project beyond those of the superior max- 
illa; but when the disease is symmetrical, the entire of tlie 
lower jaw is drawn forwards, and the chin projects just as it 
does (although from a different cause) in the edentulous sub- I 
ject. 

The glenoid cavity, when the disease has been of long dura- 
tion, becomes increased as to its circumference, this enlargement 
being accomplished at the expense of the horizontal and trans- 
verse roots of the zygoma, more especially of the latter, which in 
all cases is to a greater or less extent absorbed. 

It is upon the destruction of this transvei-se root, or articulai 
eminence, that the distortion of the countenance depends, for 
when the removal by absorption of this process ia, to a certain I 
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extent, accomplished, the external pterygoid muscle then draws 
the jaw forwards and to the opposite side, where but one articu'- 
lation is diseased, and the muscles of each side act in displacing It 
directly forwards, when tVie destruction of the articular eminence 
ia symmetrical. 

The extension of the disease inwards, towards the middle 
line of the base of the stull, is limited by the spine of the sphe- 
noid bone, and the spheno-tcmporal suture; and posteriorly it 
ceases at the Glasscrian fissure, the non-articulating portion of 
the glenoid cavity never being implicated in the morbid action. 
. The alterations of the condyle correspond pretty accurately to 
those of the glenoid cavity ; sometimes it is enormously hyper^ 
trophied, its upper surface being flattened, and enlarged in all its 
diameters ; while, in other cases, it assumes a conical form, and ia 
always rough and destitute of cartilage. 

The inter- articular cartilage disappears, but I have never yet 
found foreign bodies in the joint, and in only one instance, any- 
thing like the ivory- deposit, which forma so remarkable a feature 
in the pathology of this disease in the hip and other articulations.* 

To enter more fully into the consideration of the symptoms 
and anatomical characters of this disease would be foreign to 
my purpose, which ia merely to establish the differential dlan^ 
nosis between the three abnormal states of the articulation of the 
lower jaw, to which I have alluded ; and in tlie following enume- 
ration of the distinctive characters, it is to be recollected that I 
only speak of the deformity as existing upon one side, for I 
have never seen an instance of double congenital luxation of the 



1. In the congenital luxation the mouth can be freely opened 
and closed ; in chronic rheumatism these motions can be per- 
formed, but not without uneasiness to the patient, an uneasiness 
which sometimes amounts to severe pain ; in luxation from acci- 
dent the mouth cannot be closed. 

2. An involuntary flow of saliva accompanies the acudental 
luxation alone, although in some cases of chronic rheumatiBni 
there is an increased secretion of that fluid. 
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3. In congenital luxation, the teeth of the upper jaw project 
beyond those of the lower ; the reverse is observed in accidental 
luxation and in chronic rheumatism. 

4. In congenital luxation there is no fulness in the cheek, 
such as the coronoid process produces in cases of accidental luxa- 
tion, and the enlarged condyle in some instances of chronic rheu- 
matic arthritis. 





CHAPTKR X. 

ADDITIONAL OBSERVATIONS ON FRACTDEES OF THE RADIUS, DI8LO. 
CATIONS OF THE BON?:S OF THB FOOT, AND CONGENITAL LUXA- 
TION OF THE WEIdT -JOINT. 

Within a few weeks after the chapter upon fVoctures of the 
bones of the lore-arm in the vicinity ol' the wrist-joint, had been 
printed, I obtained three specimens of fracture of the lower extre- 
mity of the radius, in all of which the deformity was considerable. 

Case XIV". — Transverse fracture of the radius, situated one 
inch above the carpal surCaco of the bone. The lower fragment 
has suffered a considerable displacement backwards, its anterior 
surface being upon a plane a quarter of an inch behind that of 
the superior fragment. The carpal surface looked downwards 
and sbgbtly backwards. The posterior surface of the bone was 
thickened for some distance above the situation of the frEicture, 
but there was no appearance of penetration in the interior, which 
every where presented a cellular aspect. — Museum : Richmond 
Hospital School of Medidite. 

Case XV. — Transverse fracture of the radius, situated half 
an inch above the carpal surface, with displacement of the infe- 
rior fragment backwards. The styloid process is elevated, and 
the aspect of the carpal surface directed downwards and back- 
wards. The concavity which the front of the lower end of the 
radius presents in the normal slate has disappeared, being 
placed by a perfectly flat surface. When a section of the bone 
was made from bcfure backwards, the compact structure of the 
posterior wall of the shaft was seen covered with cancellated 
tissue, to the extent of three-quarters of an inch above the level 
(if the fracture. — Museum : liiehmoiul Hoapihd School of Medmnti 
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Case XVI — Transverse fracture of tiie lower end of the 
radius, Lhree-quartera of an inch above the articulating surface, 
witli great displacement backwards of the lower fragment. The 
entire of the carpal surface is seen posteriorly; tbe front of the 
lower extremity of the bone has become convex from above dovei 
■wards, and the posterior surface concave in tbc same directioi 
A section of the bone did not disclose any line of compact tissue 
penetrating the lower i'ragment, but there was great thickening ' 
at tlie seat of the fracture posteriorly, owing to the deposition of j 
new bone. The anterior surface of the radius was longer than 
the posterior. — Museum : Richmond Hospital Scliool of Mmiidne. 

The preceding cases, arranged as those at page 156, give the 1 
following results : 
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The following cases, which havo been recorded by Dupuytren, 
illustrate the importance of tbe precepts inculcated at page 170: 

"Fracture of the radius; apparatus applied too tightly, and con- 
sequent gangrene ; ampvlation, and cure. — Anloine Rilard, aged 
44, fractured bis right radius vrhilst going down into a cellar, in 
Fcbruaiy, 1828, and went at once to the Hospital of La Charite. 
When the fracture was reduced (it was near the base of the bone), 
an apparatus was applied, but fastened too tightly ; and, notwith- 
standing the great swelling, and the acute pain wliicb the patient 
endured, it was not removed until the fourth day, when the hand ' 
was cold and oidematous, and the fore-arm red, painful, and c 
vered with vesications. Leeches, poultices, and fomentations ' 
were applied, and ibllowed by some alleviation of the local symp- 
toms, though there was much constitutional disturbance. At the 
close of a fortnight from the accident, the palmai suilacu of the 
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fore-arm presented a point where fluetuadon was supposed to 
exist; but when a bistoury was plunged into it no matter fol- 
lowed. Portions of the flexor muscles afterwards sloughed 
and the skin subsequenilv mortified. The only resource waa 
amputation, which was performed above the elbow six \reeks 
after his admi^ion; and he afterwards recovered without the 
occurrence of any further untoward accident. 

" Fracture of the lower extremity of the radius ; gangrene of die 
fore-arm, produced by applying an apparatus too tightly ; amputa- 
Hon and deatlt.^R., aged 36, a bricklayer's labourer, was at work 
boring an Artesian well, 1832, when he was struck by a part of 
the machinery on the right fore-arm : he was instanily knocked 
down, and thrown violently on his right thigh. A surgeon, who 
waa sent for, detected a fracture of the radius, and applied the 
usual apparatus, consisting of pads and splints, confined by a 
roller extending from the extremities of the fingers to the elbow, 
which compressed the arm so tightly as to give rise to very great 
suffering. The fingers, hand, and fore-arm were numbed almost 
to insensibility, and yet the surgeon in attendance did not think 
proper to loosen the apparatus. Such was the condition of the 
patient until he came to the H&tcl-Dieu four days after the ac(U- 
dcnt: the fingers were then black, cold, and insensible, and when 
I removed the splints 1 found the hand likewise black, espe- 
cially on its palmar surface. The lower part of the fore-arm waa 
a shade less livid, but equally cold and insensible; and geveral 
vesicles filled with pink-coloured serum were apparent on both 
its surfaces, where the splints had pressed : the upper part of the 
fore-arm was inflamed, swollen, and very painful. He was bled, 
and leeches were applied to the inflamed part of the arm : cam- 
phorated spirit was applied to the fingers. 

" On the following day heat was restored as low as the wrist; 
but the hand remained for the most part livid and cold, and tha 
radial artery did not pulsate. Seventy leeches were applied tft 
the fore-arm, and the local application waa continued. On tha 
second day after admission, warmth and sensibility were reco- 
vered on the dorsal surface of the fingers, but their palmar sur- 
face was unchanged; and the heat and tension of the fore-amj 
called for the application of thirty more leeches : the patient 
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allowed some broth. On the fourth day the hand haJ fuither I 
recovered itself so far as to encourage some hope of its being I 
saved; but this was again blighted on the sixth day by the en-fl 
tire loss of heat and sensibility in the part, and incresised pain ^ 
and swelling in the fore-arm, to which the gangrene subsequently 
extended. On the twelfth day amputation was performed at tho 
elbow-joint; but the patient did not survive the operation more 
than ten days, the immediate cause of death being acute pleu- 
risy. There was a considerable quantity of purulent serosity 
poured out on the right side of the chest; and abscesses were 
found in the lungs and liver. On examining the arm, there was^ 
found to be a simple fractiUB of the radius about its centre. I 

" The iibove case presents a painful illustration of the neglectB 
to which I have alluded, In nearly every instance the swellings 
of the linab requires that carefiil attention shoidd be paid to thaB 
bandage or straps by which the apparatus is confined. SimilEirJ 
accidents are likely to result from the employment of an immove'J 
able apparatus, of which an example occurred in the practice oiB 
M. Tliiery, one of my pupils. He was summoned to visit a 
young girl, on whom such an apparatus had been applied for a 
supposed fracture of the radius. After suffering excruciating 
toiTnent, the fore-arm mortified, and amputation was the only 
resource. On examining the limb, no trace of fracture could be 
discovered ! Had a simple apparatus been here employed, and 
properly watched, this patient's limb would not have been sacri- 
ficed." 

Fracture of the lower extremity of tho radius upon each side, 
is an accident of very rare occurrence; I have, however, seen one 
example of it in a man who fell with gi-eat force upon the pabns 
ol' his hands. The lower extremity of each radius was broten 
about three-quarters of an inch above the wrist-joint. The in- 
ferior fragments were displaced backwards, and the deformity 
presented precisely the same features upon each side. 



DISLOCATIONS OF THE BONES OF THE FOOT. 

The chapter upon dislocations of the bones of the foot had 
just passed throiigli the press, when the translation of the writings 
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of Dupuy tFcn, upon the injuries and diseases of bones, was pub- 
lished by the Sydenham Society. In this volume is contained 
the memoir upon dislocations of the metatarsus, which originally 
appeared in the Revue Medicalc, December, 1822. Beiag unable 
to procure this work, and as there is no account of the injury in 
the Lemons Orales,* I was obliged to remain satisfied with the 
very brief and, as it appears, inaccurate description given by San- 
son, in which no mention whatever is made of the internal cunei- 
form bone. The remarkable cases which occurred in the prac- 
tice of Dupuy tren have been described by Sanson, and all subse- 
quent writers who have alluded to the subject, simply as disloca- 
tions of the metatarsus upon the tarsus. 

At page 233, et seq., I endeavoured to show that, when a force 
capable of luxating the metatarsal bones is applied to the foot, 
the internal cuneiform will be more likely to remain connected 
with the first metatarsal than with the navicular bone ; and I ex- 
pressed my opinion that the cases recorded by Dupuytren were 
most probably analogous to those which came under my own ob- 
servation. I was gratified, therefore, at finding, in the volume pub- 
lished by the Sydenham Society, a confirmation of this opinion, 
at least, as far as regards one of the cases described by Dupuytren. 
I subjoin the translation of the memoir without abridgment or al- 
teration. 

** It has been generally affirmed by authors, that the arthro- 
dial articulations are not suceptible of displacement ; an opinion 
which, doubtless, originated in the contemplation of their anato- 
mical arrangement. Indeed, the plane surfaces of these articu- 
lations are so closely adapted to each other, so much strength- 
ened by surrounding ligaments, and so protected against external 
violence, that one can scarcely conceive how dislocation could 
be produced without the employment of prodigious force, and 
without being accompanied by great displacement. In addition 
to the above considerations, it must be also remembered that these 
joints allow of no appreciable motion beyond a limited gliding 
movement, in which the relation of the articulating surfaces is 
scarcely changed. 

* Edition 1822, four volumes. 
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" Boyer was struck with these facts, and positively denit 
Uic poBsibility of the metatarsal bones being dislocated: so, like- 
wise, Desault, Petit, and all other authors who hiive written 
the subject of diseases of bone, say nothing whatever respecting 
this injury. I therefL>re assume that the cases I am about to re-- 
late are unique, or at any rate the first which hare heen observed 
they were witnessed by a large number of pupils, and the greater' 
part of the Royal Academy of Medicine. 

" Dislocation of all the metatarsal bones on Ike correeponding . 
bones of ike tarsus. — Fran^oise Voichot, aged 30, of excellent 
constitution, was brought to the H6tel-Dieu in 1822. She 
stated that, in descending from, the bridge of St. Michel with a 
burden of two hundred- weight, she fell in such a way that tha 
whole weight of the body was received on the right foot ; and 
that at the moment she made an effort to check lierself in falling, 
she experienced extremely severe pain in this part, and heard a 
very distinct snap : she was unahle lo raise herself from the 
ground. 

" On examining the two feet, one was found to bo healthy, 
small, and perfectly well-formed ; the other, on the contrary, pre- 
sented a remarkable lesion ; for the arch, which is prominent in 
well-made feet, had given place to a plane surface, much more 
marked than in individuals affected with the deformity known 
by the title oi fiat-foot. At first tliis appearance led me to be- 
lieve that the metatarsal bones were fractured ; but being unable 
to detect either crepitus or mobifity, I abandoned this idea. 
Then, tke first metatarsal bone seeming to be longer- t/ian ike otltera, 
wkereas U is really t/ie skortest, was also a little puzzling at first 
biit I soon pereeived tkat it had maintained its relation witli tke inne: 
t-undfoTm, bone, and carried that rdtk it, ■which accounted for the 
apparent anomaly ; and there was no doubt about the other meta- 
tarsal bones being dislocated on the con-esponding bones of the 
tarsus. 

" The short interval which had elapsed since the accident, 
and the entire absence of swelling, permitted of a ready verifica- 
tion of this anomalous condition of the parts. The following was 
the state of the foot: — Its length, as compared with the opposite 
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dently dependent on the riding of the dislocated bones. Extend- 
ing across its dorsal surface there was a transverse elevation quite 
half an inch in height, formed entirely by the posterior extre- 
mity of the metatarsal bonea, and the inner aindform bone ; but 
this was much more prominent internally than externally, so aa 
almost to lead to the deceptive impression that the dialocation 
was not complete in the latter situation. Immediately beKind 
this line of elevation was a corresponding depression, deep enough 
to allow of a finger lacing lodged in it, when laid across the foot. 
The concavity of the foot was quite obliterated by the sinking of 
the tarsal bones. I^astly, the extensor tendons stood out in 
strong relief, and raised the toes; which, together with the other 
parts concerned, were immoveable: the integuments were unin- 
jured. 

" There was no difficulty in determining, under these circum. 
stances, what was the proper course to pursue ; and, considering 
the amount of laceration the ligaments must have sustained, I 
did not anticipate much resistance in effecting the reduction ; 
but as I was anxious to make the case as public as possible, I de- 
ferred the attempt until the following day. At the lame ap- 
pointed, the patient was conveniently placed on a bed, and the 
leg being flexed and bound with a folded cloth, was firmly fixed 
by assistants. Extension was then made with a bandage suitably 
fastened to the foot; and I experienced very little difficulty, by 
pressing firmly on the dislocated bones, in accomplishing the re- 
duction, which was accompanied by a loud snap, similar to that 
which the patient had hoard when the dislocation took place. 
The deformity immediately <lisappeared, and the patient was in 
a great measure relieved of the acute pain she had suffered since 
the accident; indeed, with the exception of some trilling swell- 
ing, the affected foot had assumed the same appearance as the 
other: but an abnormal amount of mobility was present at tbe 
line of articulation between the tarsus and metatarsus, whicli waa 
doubtless referable to rupture of the ligaments. The foot was 
afterwards carefully banda:;'ed, and the limb placed, semiflexed, 
on a pillow. When this treatment had been persevered in for a 
' month, all pain and swelling had disappeared, and the patient 
twas permitted to get up; in the course of another fortnight she 
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was able to leave the hospital. When seen some time afterwards, | 
the onlj remaining effect of this singular inj ury was a little lame- I 
nes3. I 

" In reviewing the mode in which this accident was pro- I 
duced, we find that the patient slipped whilst carrying a heavy 1 
burden, and, in the instinctive effort to save herself, threw the i 
whole superincumbent weight on the right foot. Now, under | 
these circumstances, the leg being flexed, and the heel raised 1 
and firmly fixed by the contraction of the gastrocnemius and I 
soleus muscles, the foot was forced to take its purchase on the 
ground by its anterior half only, whilst the tarsus was pressed on 
by the weight from above: the effect of these contending forces 
was, as we have seen, to produce a, rupture of the ligaments, and J 
dislocation of the metatarsus from the tarsus. The action of the I 
peronei and tibialis anticus I regard as quite of secondary impor- I 
tance in the production of this effect. It seems probable that 
both the dorsal and plantar connecting ligaments were ruptured. 
In conclusion, I may remark that this case derives its chief inte- i 
rest from its clearly establishing the possibility of such an acci- J 
dent as that detailed; and, moreover, that its occurrence is not 1 
necessarily comphcatcd by any other serious mischief It also I 
demonstrates the simphcity of the diagnosis, as well as the faci- I 
lity of the reduction: and, lastly, we learn the importance of I 
speedily restoring the dislocated bones to their normal position, ' 
before the attempt is rendered abortive by inflammation and its 
effects. 

" Dislocation of the metatarsus on the tarsus, affediiig bothfe^ 
at once. — Paul Eudes, aged 24, a hosier, fell, whilst drunk, into 
a ditch six feet deep, and alighted on the soles of his feet. This 
accident was succeeded by great swelling and ecchymosis over 
the whole of each foot, in eonseqnence of which the patient was 
obliged to keep his bed for three weeks, and applied campho- 
rated spirits to the affected parts; at the end of that time he 
found he could only walk with great difliculty and pain, and 1 
accordingly came to the Hotel-Dieu. This occurred in 1825. I 

" On admission, the natural convexity of the dorsum of each J 
foot was augmented, but more remarkably so on the left side; I 
and in conjunction with this, there was a corresponding diminu- I 
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tion in the length of the feet. These conditions the patient had 
perceived, as he had been obliged to slit up that pare of the shoe 
which corresponds to the instep ; and he had also observed that 
his loea did not extend so far, by one inch, towards the extre- 
mities of his shoes as they did before the accident. In walking 
he experienced pain at the middle part of the inner border of the 
foot; and he was obliged, in order to relieve himselli to bring the 
heel to the ground first: he also found it much more difficult to 
go down stairs than up; but when in bed he was free from pain. 

"About the centre of the dorsal aspect of the feet, » slightly 
curved line was very perceptible, the convexity of which faced 
forwards, whilst its direction was oblique from within outwarda- 
Thia was due to the promin;;nce of the metatarsus; for, on mea- 
suring the distance between the inner extremity of this promi- 
nence and the first metatarso-phalangeal articulation, it was found 
to correspond in length to the first metatarsal bone in the skele- 
ton ; and further, the outer extremity of the ridge in question 
sbuttod on the tuberosity of the filth metatarsal bone, and its 
regularity was intemipted opposite the base of the long metatar- 
sal bone of the second toe. As I have already remarked, the 
displacement was much moi-e marked on tlie left than on the 
right aide ; indeed, m great was it in the former, that there was 
sufficient room to lodge the index finger behind the third and 
fourth metatarsal bones: but this could not be effected, even by 
pressure, with the first and second, whence I concluded that the 
dislocation was incomplete at these points; and the displacement 
was very trivial indeed between the fifth metatarsal bone and the 
cuboid. The flexor tendons of tlie toes were rendered a little 
tense. 

" After the patient was admitted into the HStel-Dieu, several 
fruitless attempts were made to accomplish the reduction : I there- 
fore substituted a permanent compress on the displaced bones, 
employing a thick leather sole wliich exactly fitted the plantar 
Burfiice of the loot, except at a line opposite the posterior border 
of the metatarsus, where it was hollowed transversely. Some 
graduated compresses were also applied on the prominence of the 
metatarsus above, and the whole confined by a bandage. The 
sensible diminution of the deformity from this treatment was very 
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tnfling, and tlie patient consequently left the hospital at the end 
of a fortnight. 

" In Humming up the principal signa characterizing disloca- 
tion oi' the metatarsus, we find them to he the following. The 
foot is shortened; the bases of the metatarsal hones present a pro- 
minent ridge along the dorsum of the foot, and behind this there 
is a corresponding depression : lastly, the concave arch of the foot 
is rendered flat hy the presence of the tarsal bones, which are 
thrown beneath the metatarsus. The explanation which I have 
already given of the mode in which the dislocation was produced 
in the first case, will auifice also to account for the direction in 
which the metatarsus was forced, in both instances, from its nor- 
mal position. The latter case, likewise, illustrates the importance 
of an early reduction, especially a,s contrasted with the former. 
It is imnecessary that I should repeat the instructions for efiect- 
ing the reduction ; hut I may impress upon my readers the great 
importance of perfect repose, and for a lengtheneil period, to allow 
the distended and ruptured ligaments the opportunity of recover- 
ing Iresh attachments and a healthy condition." 



LUXATION OF THE WRIBT-JOINT, 

The following analysis, by Dupnytren, of the case recorded by 
CiTiveilhier, as an instance of unreduced luxation of the carpus, 
fi;rnishes a remarkable example of the ingenuity occasionally dis- 
played in maintaining a preconceived idea, and in explaining 
every thing that militates against a favourite theory: 

" This case, recorded by M. CruveiUiier, as an example of lux- 
ation of the carpus forwards, fiirnishes us with many important 
considerations ; and in the first place, in attentively examining the 
drawing, it is perceived that the antero-posterior diameter of the 
fore-arm is very great. The articidar surface of the radius ap- 
pears to be divided into two by a deep fissure ; the external por- 
tion is continuous with the shaft oi* the bone, and presents, at its 
carpal end, a conical projection, not unlike the styloid process ; 
but externally and above there is another conical projection, to 
which there is nothing analogous in the natural bone. The other 
larger and broader portion of the radius is not continuous with the 
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body of the bone, but is siippoited upon an oblong procesSi sepa- 
rated from the shaft by a kind oi neck. On the hypothesis that 
there had been fracture, wecanaccountfor these two prominencea; 
the superior external projection is the styloid process, and the in- 
ferior represents very well the spine which separates posteriorly 
the groovea which accommodate the tendons. 

"On the supposition of dislocation having existed, it is impos 
aible to account for several of the other appearances. Thus, for in- 
stance, in all dislocations the displacement of a bone on one side 
of an articulation, always involves the inclination, in a contrary 
direction, of the lever which it represents ; yet here the hand is 
in front. But, to continue, why is the articular surface found 
upon a process above the joint ? Why is the radiiia so much. 
shortened, while the ulna, displaced with it, is half an Inch longer 
below? 

" It is easy to explain and connect the phenomena, on the sup- 
position of fracture or separation of the epiphysis having origi- 
nally occurred. It ia probable that the accident happened during' 
infancy, and hence the atrophy of the carpal bones; it is aiso, 
likely that it resulted from a fall upon the back of the hand, by 
which the carpus was tlirown forwards with the lower fragment. 
" In this way we may conceive that the extensor muscles would 
have been but little stretched, for if the fragments were separated 
in respect of thickness, they were approximated as to length. 
But bad there been luxation, the amount of tension would have 
corresponded to the breadth of the carpal surface of the radius. 
" The detachment of the epiphysis accounts for the singulai 
process whicli supports the new articulation, and the displaced 
ulna is, aa it ought to be, longer than the broken radius. 

" The case ia, therefore, to be considered as one of luxation 
the ulna backwards, with fracture of the radius, and displacement 
of the lower fragment forwards, — a case very remarkable, without 
doubt, but one which leaves untouched the discu^on upon dift 
locations of the wrist." 
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To those wbo are familiar with the literature of impacted fractures of the 
neck of the femur, it may, perhaps, appear strange that no reference has been 
made in the text to the memoir of M. Robert upon the subject, a report upoa 
which was published in the Bolletia de I'Acadfmie Royalc du Mfdeoine, 1844-5. 
It was unnecessary to allude to it, inasmuch aa, in all tbat relates to the symp- 
toma, diagnosis, and anateuiical characters of the injury, the memoir of Itobert 
ia merely a translation of that which I published upon the subject in 1840, in the ! 
Dublin Medical Journal. 
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Absdbftion of neck of remulr, coosequent upon fracture within the capsule, 4% 

coDseqaeuC upon chronio rheumiktic arthritis, 123. 

Acetabulum, alteratioaa produced iu the, faj cbronic rheumatic arthritis, 120. 
Adams's, Mr., theorj of partial fracture of the neck of tM femar, 45. 

caae of osseous anion of fracture of oeck of femur within the capsule, 59. 

Anatomica! characters of impacted fractures of the neck of the femur, 32. 

of intracapsular fractures of the neck of the femur, 41. 

of chrooic rheumatic arthritis of the hip-joint, 119. 

of fracture of the lower end of the radius, 140. 

Anchylosis between the clavicle and comcoid process after fractnre, 212. 

Bbulatodr's, Dr., case of osaeoua onion of franturo of the neck of the femnr ^ 
within the capsule, 58. 

Capsdlg of hip limits amount of shortening in intracapsular fractures, 10. 
CallDS, absence of, in intracapsular fractares of the ueck of the femur, 13. 
Cervical ligament of the femur, 7- 

its inSueace in modifj'infj; the symptoms of fracture, 8. 

importance of its preservation, 9. 

its posterior portion seldom injured, 51. 

Chelios's opinion as to the causes of congenital lunations, 271. 

Chelsea Fensioner electuary, 128. 

Chorley's, Mr., case of osseous union of fracture of the neck ol'the femur witt 

the capsule, 63. 
Chronic rheumatic arthritis of the hip-joint, causes and symptoms of, 114. 

anatomical characters of, 119. 

treatment of, 127. 

of the lower jaw, 291. 

Clavicle, fractures of the acromial extremity of the, 208. 

between the coracoid and trapeiioid ligaments. 215. 

^ external lo the trapezoid ligament, 215. 

CoUbs's, Mr., cases of partial fracture of the neck of the femur, 50. 
description of fracture of the lower end of the radius, 130. 



Mo genkhal inuks. 

Comput tissae of the neck of tUe femur, arrange mcut of the, 
Congenital tuxations of Che carpus forwards, 238, 241, 251. 

of the carpna backwards, 245. 

of the shoulder, sub-coracoid, 268. 

of tbe shonldcr, sub-acronual, 266. 

— of the lower jaw, 273. 

. supposed causes of, 271. 

Contusion of the hip liable to be mistaken for fracturtt of neck of the fEinur, 30. , 
with chronic rheumatic arthritis, most liable to be mistaken for impacted 

fracture of the oeck of the femur, 31. 
Cooper's, Mr. Brausb;, statement as to thepossihilitj of (he oi: 

union in iroctures of neck of the femur within the capsule considered, 54. 
Corollaries respecting fractures of the neck of the femur, 110. 

of the lower eitremitj of the radius, IJI. 

of the upper extremity of the humerus, 20G. 

of the acromial extremity of the clBTicle, 223. 

Crepitus, danger of lacerating the eeryical ligament by attempts to produce, i 

cases of fractnre c^*^^ neck of the femur, 8. 
Cruveilhior's case of supposed unreduced Imatioo of the carpus, 23S. 
opioion as to the possibility of the occurrence of osseous union, in case 

of intracapsular fractures of tlie neck of the femur, 53. 

Death, caases of, in cases of fracture of the ueok of the femur, 65. 

Diday's opinion, that the radius is shortened in cases of Colles's fracture, 137. 

Dislocation of the metatarsus and internal cuneiform bone, 2^, 234, 299. 

of the metatarsus, 234, 235, 301 . 

of the scaphoid and cuboid bones, 23C. 

of the five anterior bones of the tarsus, 23C, 

of the fourth and fifth metatarsal bones, 237- 

of the carpus forwards, congenital, 238, 241, 251. 

of the carpus backwards, congenital, 245. 

of the corpns from accident, 254. 

of the shonlder, anb-ooracoid, congenital, 258. 

- — ■ — of the shoulder, Bob-acromial, congenital, 266. 

of the lower jaw, congunitnl, 273. 

of both condyles of the jaw, from accident, 285. 

of the lower jaw, unreduced, 287. 

of one condyle of the jaw, from accident, 289. 

Dupuytren's opinion as to the cause of inrersion of the foot, in rases of fractun 
of the neck of the femur, 26. 

case of dislocation of the metatarsus, 234, 301. 

of the metatarsus and internal cuneiform bone, 234, 299. 

Efifhysib, separation of the lower, of the radius, with fracture of the ulna. 164 

differential diagnosis of, 106. 

of the superior, of the humerus, symptoms of, 199. 

of the superior, of the humerus. Sir A. Cooper's dps 
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Fehdr, sjmptoms of fracture of the neck of the, 2. 

cprvieal ligament of the, 7- 

alterations in the head and neck of the, consequent apoo old age, 67. 

— consequent upon chronic rheumatic arthritis, 122-3. 

Fever, different forms of, ooDEequent upon fractures of the neelt of the femur, 65. 
Foot, position of the, in cases of fracture of the neck of the femur, 32. 

iaversioa of the, in cases of fracture of the neck of the feoiur, 22. 

dislocations of the bones of the, 2'M. 

Fracture of the neck of the femur, symptoms of, 2. 

of trochanters, in oitracapsalar fractures of thanect of thefemnr, 16. 

impacted, of the neck of the femur, 27. 

impacted, of the neck of the femur, aoatomlcal charaaters of, 32. 

intracapsular impacted, of the neck of the femur, 41. 

— partial, of the neck of the femur, 44. 

of the neck of the femur, prognosis in cases of, 64. 

of the radius, in the yicinity of the wrist-joint, 129. 

_ of the lower end of the radius, Mr. Collea's description of. 130. 

causes and symptoms of, 134. 

anatomical characters of, 140. 

treatment of, 166. 

gangrene supervening upon, 170, 295. 

of the lower end of the radius upon each aide, 297- 

.. of lower end of radius, with displacement of lower tragment forwards, 16Z 

_ — ofthehnmeruaintheTicinity of the shoulder-joint, 176- 

— of the greater tuberosity of the humerns, 176. 

— - — - of the neck of the humerus, impacted, 184. 

of the acromial extremity of the claTicle, 209. 

of the clavicle, between the conoid and trapezoid ligaments, 215. 

of tie clavicle, eitemal to the trapeaoid ligament, 213. 

Ganobenb superreuing upon tractures of the lower end of the radius, 170, ! 
Glenoid cavity of the temporal bone, development of the, 285. 

alterations produced in the, by chronic rheumatic arthritis, 291. 

Guerin, varieties of congenital luxations of the shoulder observed by, 258. 
Gathrie's, Mr., opinion as to the cause of inversion of the foot, in cases of f 

tore of the neck of the femur, 23. 
cases of fracture of the tubercles of tbe hnmeras, 181 . 



Hi^MORRHiOE in cases of extracapsular fractures of the neck of tbe femur, A 
Hip-joint, contusion of, liable to be mistaken for fracture of neck of femur, ' 

chronic rheumatic arthritis of the, symptoms of, 1 14. 

~ anatomical characters of, 119. 

Humerus, fractures of the greater tuberosity of the, 176. 

impacted fractures of the neck of the, 184. 

extracapsular impacted fractures of the neck of the, 185. 

-_ intracapsular impacted fractures of the neck of the, 188. 

separation of the supi-rior epiphysis of the, 199. 
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I1IP4CTED fractures of tbe aeck of the femur, symptoma of, 27- 

liable to be mistaken for contusion of the hip, 30. 

of neck of femur within tho capsnle, anatomical abaracters of, 33. 

of neck of femur external to the capsule, anatomical characters o. 

of the neck of the humerus, 184. 

of the neck of tbe humerus external to the capsule, 185. 

of the neck of the humorns within the capsule, 188. 

Impaction, Voillemier'B theory of, in fracture of lower end of radiu! 

objections to, 156. 

Interosseous space, dlminutioi 

Intracapsular fractures of the neck of the femur, anatomioal characters of, 41^ 

Inversion of the foot, in oaaes of fracture of the neck of the femur, 22. 

Mr. Guthrie's opinion as to the cansu of, 23. 

Dupuytren's opinion as to the cause of, 26. 

Jaw, congenital dislocations of the lower, 273. 

. — — — dislocations of the condjios of the, from aocideut, 285. 

unreduced dislocations of the lower, 287. 

dislocations of one condyle of the, from accident, 289. 

chronic rheumatic arthritis of the, 291. 

Jones's, Mr., case of osseous nnioD of intracapsular fracture of neck of femur, 

Lamobtaff'b. Mr., case of obsbous nnion of fracture of the neok of the fouM 

within the capsule, 57- 
Liston's, Mr., case of luxation of tbe scaphoid and cuboid bones, 236. 

Mazei'b, M., case of dislocation of the metatarsus, 235. 

Metatarsal bones, dlslooatioa of the fourth and fifth, 237- 

MetBtarsus and internal cuneiform hone, dislocations of the, 225, 234, 299. 

dislocations of the, 234, 235, 301- 



Obseoub depositions in extracapsular fractures of the neck of the femnr, £ 

unioo, io extracapsular impacted fractures of the neck of tbe fernQT* 4 

in intracapanlar fractures of the neck of the femur, question of, 5S 

in iotracBpsuiar fractures of the neck of the femur, coses of, 57. 

Pabtlal fracture of tbe neck of tbe femur, 44. 

objections to the theory of, 48. 

Position of the foot in cases of fracture of the neck of the femur, 22, 

how far inHuenced by muscular action, 25. 

Prognosis in cases of fracture of tbe neck of the femur, 64. 

Rasids, fracture of the lower end of the, Mr. Colles's account of, 130. 

causes and symptoms of, 134. 

— _— shortening of the bone, in cases of, 138. 
anatomical characters of, 140. 
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Radius, nature and causes of the displacement ia, 140. 

■ Voillemier'a theory of impaction in, 142. 

. easea illustratire of the pathologj of, 146. 

— objections to the theory of impactioQ in, 156. 

treatment of, 156. 

of lower end ot^ with diaplaeement -of lower fragment forwards, 162, 

gangrene supervening upon, ITO, 295. 

fractore of, upon each aide, 2OT. 

differential diagnosis of, 103, 1T4. 

separation of the inferior epiphysis of, with fracture of the ulna, 164. 

— differential diagnosis of, 163, 174. 

Ribes's opinion respecting the development of the glenoid cavity of the temporal j 

Rodct's opinion with regard to the shortening of the limb in fractures of the ] 

necSi of the femnr, 14. 
that the direction of the force ia diagnostic of the seat of the fracture | 

with respect to tbo capsule, 20. 

SaoBTEHDJC consequent upon fractures of the nook of the femur, statements of 

authors respecting, 6. 

different periods at which it may occur, 11. 

■ sudden occurrence of, at a remote period, 12. 

always present in eitracapsular fractures of the neck of the femnr, 18. 

consequent upon contusion of the hip-joint, 30. 

comparative amount of, in fractures of the neck of the femur, within and J 

external to the capsule, 10. 

amount of, in cases of impacted fractures of the neck of the femur, 28. 

of the radius, io cases of Iracturcs of its lower extremity, 138. 

Shoulder, congenital dislocations of the, 256. 

sub-coracoid, 258. 

. BDb-acromial, 266. 

Stanley's, Mr., case of fracture of the neck of the femur, without laceration of the | 

cervical ligament, 8. 
. of frnc'.ure of the neck of the femur, within the capsule, with iayersiOB of 

foot. 25. 

— of intracapsular fracture of the neck of the femur, united by bone, 58- 

Swao's, Mr., case, 59. 

Synovial membrane, condition of the, in chroma rheumatic arthritis of the hip- I 

joint, 120. 
Synovitis, acute, consequent upon &actnre of the neck of the femur within the 1 

capsule, 42. 

Tarsdh, luxation of the five anterior bones of the, from the os calcis and astra- 
galus, 236. 

Trochanters, fracture of, in cases of eztracBp«nlar fractures of neck of femur, 
16. 

Tuberosity of the humerus, (ractnre of the greater, ITS. 



i Tubero 
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Ulna, projection of the, in cases of friictiire of the lower end of the radius. 

137. 162. 
fraeturo of lower end of, with ieparation of inferior epiphysis of radius, 

161. 
TJnioD bj bone in extracapsnlar Iracturoa of the neck of the femnr, 4D. 
in intracapsular fractures of the neck of the femur. 5'2, 

VoiUiBhieb's theory of impaction, in cases of fracture of the lower end of the 
radius, 142. 

objections to, 156, 173. 

case of dislocation of the wrist-joint from accident, 254. 
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